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Actual teaching experience has demonstrated the value of this manual. Covering both the 
morphological and physiological aspects of the study, it makes plain the gross differences of 
various types of microorganisms. 


By Tue DEPARTMENT OF BACTERIOLOGY AND IMMUNOLOGY, University of Minnesota. 54 pages, 8” x 11", of experiments, 
with 54 pages for recording results. Illustrated. Wire-O-Binding, $1.00 


B. SAUNDERS COMPANY 


Washington Square Philadelphia 5 - 








Editor: Willard L. Valentine 


Assistant Editor Business Manager | 
Mildred Atwood 


Theo. J. Christensen 


Publications Committee 
Roger Adams, John E. Flynn, Kirtley F. Mather, 
Walter R. Miles, W. J. Robbins, Malcolm H. Soule 











Vol. 105 No. 2722 Friday, February 28, 1947 


CONTENTS 


Biotechnology: A New Fundamental in 
the Training of Engineers: 
Craig L. Taylor and L. M. K. Boelter. 


bo 
—" 
“I 


Technological Gains and Their Uses: A 
Review of Some Recent Economic 
Changes: Frederick C. Mills....... 220 

Obituary 


James Hopwood Jeans: S. Chandrasekhar 224 


Boston Meeting Statistics: 
pe ee a ee 


NE CE ans cess ees . oat 
Comments by Readets................ 232 


Technical Papers 


Comparative Toxicity of DDT Isomers and Related 
Compounds to Mosquito Larvae and Fish: 








CLENCE 





The Functions of the Intercortical Neurones in Sensor 
motor Coordination and Thinking in Man: 


Karl U. Smith ) siolog 
Penicillin Site of Action: C.J. Cavallito WES engin 
Leptospiral Infection Among Rodents in Micronesia tion t 

Joseph E. Alicata My . 

: VOIVe 

In the Laboratory cal 
. Soy : chine 
Chemical Sterilization of Bacteriological Media F be 

Means of Mercuric Oxycyanide and Subsequent ey 

Inactivation of the Mercurial by Thioglycolat: the ¢ 

V. Grossowics and D. Kaplan i] our ¢ 
A Spray Mixture Useful for Thinning Apples Alter latio 

Bloom: A. L. Kenworthy ¥ ss 
Cross-Sections of Undistorted Human Hair: oF 

Stanley Marion Garn KS | 
Stability of Crystalline Sodium Penicillin G: bul 

Bernard Berk, Beulah M. Shepard, and Charles Glaser} In 
An Operative Approach to the Treatment of Sc/tis! 


somiasts mansoni Infections: J. Leonard Brandt ) 
Radiographs With C!: 4. 1’. Grosse and J. C. Snyder "f unu 


spec 

; ’ on 

Book Reviews ricu 

; . ; inn 
Early ambulation and related procedures in  surgica ‘ 

management: Daniel J. Leithauser. Fas p 

Reviewed by W. Wayne Babcock time 

Functional anatomy of the mammal: W. James Lea tech 
Reviewed by Aenneth L. Duke | 

COW 


oS ae oF aa . Vf 
Scientific Book Register............. 








Ji ¢ phi WV. Ginsburg 233 Cover Photo by Bachrach. 

I 
crit 
acte 

Science, a weekly journal, is published each Friday by the American Change of address. Four weeks notice required for change “ ® Ive 
Association for the Advancement of Science at Mt. Royal & Guilford dress. When ordering a change, please furnish an address stenc ser\ 
, , from arecent issue. Address changes can be made only if the old #™ } 
Avenues, Baltimore 2, Maryland. Founded in 1880, it has been since - _— ai the 
as the new address is supplied 
1¢ . 7 ane nublies ‘ > ~ “di ‘ f rertial ‘ — e baa } 
1900 the official publication of the AAA Editorial, Advertising, and Annual subscription, $7.50; single copies, $.25; foreign posta fun 
Circulation Offices, 1515 Massachusetts Avenue, N.W., Washington 5, side the Pan-American Union), $1.00 extra, Canadian postage, $.5! & Ind 
D.C. Telephone, EXecutive 6060 or 6061. Remittances and orders for subscriptions and for single copies, 20 als 
J a . : a a she . ‘ . f “le a f 1aal > , ld be set j 
Articles offered for publication should be sent to the Editor, 1515 Mas- . ch ear of oe and claims for missing numbers shou od 
; : = : the Circulation Department. ( 
sachusetts Avenue, N.W., Washington 5, D.C. ; , at Lah 
- hi , he AAAS Entered as second-class matter July 18, 1923, at the postoffice at asp 
Me srship correspondence i e AAAS shot » se > . ‘ 9 ntered é 
embership respond alien hould be sent to the caster, Pennsylvania, under the act of March 3, 1879. Re-entered # Ms 
Administrative Secretary, 1515 Massachusetts Avenue, N.W., Washing- second-class mailing matter under the act of March 3, 1879, Janual! a 
ton 5. D. ¢ 17, 1947, at Baltimore, Maryland. Vir 
pra 








V4) 


mie 





Biotechnology: 


New Fundamental in the Training of Engineers 








Craig L. Taylor and L. M. K. Boelter 


Department of Engineering, University of California, Los Angeles 





EACHING AND RESEARCH ON THE 
human problems of engineering have been 


inaugurated as fundamental activities in the 
Department of Engineering, University of California. 
This program, which represents an effort to develop a 
hiotechnology as a basic discipline in engineering 
education, embraces those features of human _ phy- 
siology, psychology, and hygiene which are pertinent to 
engineering practice. Implicit in the plan is the recogni- 
ition that the conditions and trends of modern life in- 
fvolve in increasing degree the following sociotechnolog- 
ical elements: (1) the interdependence of man and ma- 
ichines, (2) the progressive extension of artificial control 


of human environment, and (3) the expanding role of 


the engineer in human affairs. Engineering practice, it is 
our conviction, will demand a much more precise formu- 
lationof human characteristics for its part in the solution 
of these problems: in short, a biotechnology to take 
its place with the physical technologies which are the 
bulwark of engineering training. 

In this era of rapid expansion in engineering appli- 


pcation of the diverse products of science, there iscon- 


tinuing pressure for the addition of new technical 


specialties to the already saturated engineering cur- 


Friculum; consequently, it is clear that any curricular 
F innovation must fully justify itself on practical as well 
| as philosophical grounds. We believe, however, that the 


time is right for the addition of a biological phase to the 
technological equipment of the engineer, and here set 
down the reasons for this development. 


THE SUBSTANCE OF A BIOTECHNOLOGY 


In many phases of engineering, essential design 


criteria are based upon human physiological char- 
| acteristics. Ventilation is in part based on respiratory 


needs and, jointly with heating and air-conditioning, 
serves the needs of body-temperature regulation and 


} ° ° . 
thermal comfort. Illumination requirements depend 


fundamentally upon the properties of the visual sense. 


Indeed, all aspects of environmental control, including 
also noise abatement, reduction of bacterial, physical, 
and chemical contamination of the air, and functional 
aspects of industrial design, take their origin from hu- 
man needs and tolerances. These elements of en- 
vironmental hygiene, well recognized in engineering 


Practice as it concerns public and industrial buildings, 





extend now to the home and to transportation vehicles. 

The structure of the human body, both statically and 
dynamically, is often an important consideration in 
engineering design. Applied anthropometry finds im- 
portant utilization in aircraft cabin appointments, 
machine design, and comfort seating. Recent improve- 
ments in amputation prosthesis may be credited to the 
collaboration of engineer, physican, and limb fitter. 
Here, the engineer performs invaluable service through 
application of his knowledge of analytical mechanics 
and the strength of materials. Similar training and 
experience is useful in determining structural limitations 
in the human body relative to design of safety harness, 
such as is used by the steeplejack and by the military 
aircraft pilot. These problems point to the need for a 
systematic structural analysis of the human body, and 
it is but a short step to incorporate the study of an- 
atomical materials, paralleling instruction in engineer- 
ing materials. 

The capacity, efficiency, and endurance of the human 
machine in physical labor is the concern of every en- 
gineer who assumes administrative duties, and doubly 
so for the production engineer. These factors underlie the 
principles of scientific management and _ time-and- 
motion analysis. When the additional stresses of en- 
vironmental anoxia ac- 
company the work, physiological tolerance may be a 


temperature, pressure, or 
critical concern. Hours of work, on-the-job feeding, 
rest periods, etc. are also phases of the physiology of 
work which form an important part of a comprehensive 
biotechnology. 

Understanding of the principles of human psychology, 
with special reference to industrial and technological 
pursuits, is a prime objective of the program. Compton 
(1) points out that the engineer is usually a member of 
an organization, whether industrial, service, or govern- 
mental. Accordingly, the ability to work effectively with 
others is important to his personal success, as well as 
to that of the organization to which he belongs. Two- 
thirds of engineering graduates enter business or in- 
dustrial careers primarily concerned with production, 
operations, sales, and management. Indeed, by the age 
of forty, 60 per cent of engineering graduates find them- 
selves in positions of administrative responsibility. 
What more striking evidence is needed of the fact that 
the engineer handles men as well as machines and 
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materials! To implement the need for better training of 
engineers to assume leadership in practical, on-the-job 
human relations, the standard phases of psychology, 
such as motivation, learning, social behavior, percep- 
tion, and emotion, must be applied to such practical 
problems as industrial relations, job training, personnel 
management, and wage and hour policy. 

The biotechnical program contributes also to a 
prominent contemporary aim of the profession, namely, 
to broaden the base of engineering education to include 
humanistic-social studies (3). These studies, in contrast 
to physical sciences, mathematics, graphics, and other 
technics, which constitute the essential core of the 
curriculum, aim at a better understanding of social, 
economic, and cultural values, and the development of 
moral and ethical concepts essential to public welfare. 
Their importance in the education of the engineer de- 
rives from the facts that technological developments 
exert a profound effect upon modern civilization, and 
that the engineer occupies an increasingly responsible 
position in the socioeconomic instrumentalities of this 
evolution. 

In early times the engineer was a surveyor, a builder, 
or a shop owner. With the advent of the modern in- 
dustrial structure, with its need for technical invention 
and control, and technological extensions into the fields 
of communications, transportation, amusement, and the 
home, the engineer functions in the management, con- 
trol, and direction of both process and personnel. 
He has thus become an important instrument in shaping 
the social and business economy, and it is to fit him more 
adequately for this role that the humanistic-social 
studies are advocated. 


BIOTECHNICAL STUDIES AND THE 
ENGINEERING CURRICULUM 


The impartial but critical reader, while granting the 
necessity for a biotechnology, may yet raise two 
questions, one fundamental and the other practical: 
(1) Is it the proper function of the engineering de- 
partment to sponsor biotechnical studies? (2) Will not 
the addition of such studies seriously burden the en- 
gineering curriculum? 

The first, concerning academic sponsorship, may in 
part be answered in the words of Wickenden (2): 


Looking to the future, the schools of engineering can scarcely 
limit their concern to the mathematical and physical sciences, 
to problems of design and construction, and to the specific 
details of engineering economy. Engineering will include in its 
tools any and all sciences as they become exact enough to 
yield economically predictable results. Various aspects of 
biology, especially bacteriology, are being incorporated into 
the working tools of engineering now, and technical psychology 
is fast approaching a similar stage of development. To fit new 
. scientific materials into the scheme of engineering education 
involves more than a mere addition of conventional courses in 
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zoology, physiology, bacteriology, or psychology to the cur. 
riculum. The new material needs to be functionalized. A 
amount of practical research is still needed to work UP bio 
technics and psycho-technics into trustworthy tools of 
neering. 


large 


eng 


Thus, biotechnology rightfully falls within the SCODE ¢ 
engineering practice, considered in its broadest Senge 
While the physical sciences have traditionally formed t, 
basis of engineering, and it is the common view (indeed 
among most engineers themselves) that engineeriy 
deals solely with machines, processes, Circuits, ap 
structures, theorists agree that the functions of the 
engineer should be defined less in terms of convention 
fields of application than in terms of the method he ep, 
ploys in solving the technological problems of society 
It is, therefore, both logical and practical that a bi 
technology should develop within the framework ,j 
engineering training and practice. 

In part, the study and practice of biotechnology js |e 
to engineering by default of other educational and pp. 
fessional agencies. The elements of human biology ar 
now dispersed among the academic sciences of physiology 
psychology, anatomy, biology, and physical anthn. 
pology. While the field of human biology has certainly 
suffered much from lack of an integrated treatment 4 
an academic discipline in its own right, the greater fault 
lies in the fact that society has not found a place, except 
for medicine and its related pursuits,, for an applied 
science of human biology. It would be gross injustice t 
minimize the biotechnological contributions of worker 
in the established academic sciences, much less the 
services of the organized professions of industrial med: 
icine, industrial psychology, and safety engineering 
Rather, we desire to emphasize the errors of omission, ti 
point out the defects resulting from lack of a formal sy: 
tematization of biotechnology. These are: (1) the com: 
parative scarcity of manuals, text materials, and other 
media for diffusing the known and pertinent facts 0 
human biology to properly qualified technical personne 
who can apply this information; (2) the existence ¢ 
substantial gaps in technology, which would disappeat 
with practical research oriented to the needs of a gener! 
biotechnology. For example, to the writers’ knowledge, 
there does not exist today a manual of human desig 
standards for engineers; (3) the lack of any recognizable 
course of training, in the universities or elsewhere, for? 
general biotechnical specialist, and inadequate 4p 
preciation of the benefits which would derive from 4p 
plication of such a specialty. This does not mean that the 
need does not exist but that biotechnological function 
either are being performed by inadequately or narrow! 
trained individuals or are neglected entirely. 

Addition of new courses, such as the biotechnologies 
to the engineering curriculum raises a further problem 
Many engineering educators maintain that basic ¢ 
gineering training should be accomplished within the 
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Bour-year baccalaureate program, yet a rapidly ex- 
‘ng array of technologies creates a continuous de- 
sand for inclusion of new specialized courses in the 
rriculum. However, it would be literally impossible to 
yresee and provide for all the varied careers which en- 
neers ultimately pursue, and the details of final oc- 
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Bupational adjustment must be left to on-the-job training. 
his principle is now supported by industry as well as 
ngineering educators. Graduate engineers who have 
vanced and specialized technical interests or who elect 
n academic career in engineering teaching and re- 
rch are provided for in the graduate program. Thus, 
e may define undergraduate engineering education as 
ne of “practical the 
xstremes of pure science and technological practice. 


fundamentals,’”’ set between 
This level is achieved less by simplifying the treatment of 
entific material than by careful selection and emphasis 
i those elements which have practical utility, and which, 
urther, are Common to many applications. 

In keeping with this plan for general engineering ed- 
cation, we seek to pitch the biotechnical studies on the 
‘practical fundamental”’ level, avoiding the minutiae of 

Biological science which have no immediate utility, but 
tressing those features of human biology and psy- 
hology pertinent to industry and general engineering 


practice. 


\ PLAN FOR BIOTECHNICAL TRAINING 

|) Fundamental courses. Basic in the program are 
two courses which cover the pertinent facts of human 
biology and the interaction of man with his environment 
N as concise, quantitative, and practical a fashion as the 
resent status of science permits. The first of these 
ourses, The Dynamics of Human Function and Be- 
lavior, deals with the physical structure, thermody- 
amics, and machinery for the accomplishment of work 
i the body, and with practical psychology. The second, 
he Influences of Environment on Man, treats of his 
teractions with thermal, bacterial, 
adiational, and chemical aspects of the environment, and 


atmospheric, 


so the socioeconomic setting. It may be noted that 
ertain topics are predominantly physical and phy- 
iological, others psychological; but in so far as possible, 
nattempt will be made to avoid the common but re- 
ettable separation of these aspects and to integrate 
em in the most rational manner possible. 
(2) Applied instruction and research. The possible 
kmifications of the biotechnical element throughout 
Pgineering research and practice are almost infinite, but 
t will suffice here to name some of the engineering fields 


in which the basic human aspect is of significant import- 
ance in design and control: 


Acoustics Industrial hygiene 
Aeronautics Personnel management 
Architecture Safety 

Food technology Sales 

Illumination Sanitation 

Industrial design Ventilation and air- 
Production and fabrication conditioning 


It is our hope that the engineering student, prepared by 
instruction in the biotechnical courses, may approach 
these advanced specialties with as fundamental an un- 
derstanding of the biological factors involved as he would 
undertake an advanced structural design problem with 
a background in mechanics and strength of materials. 
The biotechnical elements will also serve as the foun- 
dation for applications in other engineering courses. 
As examples, the effect of vibration on the human system 
will be incorporated into dynamics courses, skeletal 
kinematics and dynamics will underlie the study of cer- 
tain nonmechanized operations, and the fields of acous- 
tics and illumination will be placed upon psychological 
and physiological bases as well as the physical basis. 
Thus it will be sought to interweave the biotechnical 
material throughout the engineering curriculum. 

(3) Problems and prospects. Above we have outlined 
the need and set forth the philosophy and first practical 
steps. The detailed evolution of the program will depend 
upon experience with its application. It may be expected 
that progress in science, on the one hand, and trends in 
technology, on the other, will alter the instruction in 
general biotechnology and determine the nature of 
specialized research and applications. It should be em- 
phasized that our primary objective is to broaden the 
training of the engineer rather than to inaugurate a new 
engineering subprofession. It is not contemplated that 
this training will introduce professional conflict between 
the engineer and the industrial surgeon, toxicologist, or 
physiologist, the need for whose specialized services in 
industry remains unchallenged. Rather, the aim is to 
produce engineers, well prepared with respect to every 
technical requirement, but with additional competence 
for dealing with man whether on the structural-functional 
level or the humanistic-social level. 


References 


1. Compton, Kar. In Engineering opportunities. New York: Appleton- 
Century, 1940. Foreword. 
2. WICKENDEN, WILLIAM E. Final report of the Director of Investigations. 
Vol. II.) Pittsburgh: Society for the Promotion of Engineering Edu- 
cation, Univ. Pittsburgh, 1934. 
——. Report of the Committee on Aims and Scope of Engi- 
neering Curricula. J.eng. Educ., 1940, 30,555. 


> 
0. aati 














Technological Gains and Their Uses: peck 
sharp 
; : as al 

A Review of Some Recent Economic Changes * 
\ct 

Frederick C, Mime" | 

Columbia University, New York; — 
; : ork Ci uring 

——~ ep? 
n mi 
ORE THAN HALF A CENTURY HAS - to fivefold expansion, from the opening of the centyy. o the 
passed since the U. S. Commissioner of 1945, of the total stream of goods and services produce n det 
Labor officially reported that the era of rapid in the United States. The population of the country }yjilm™may | 
industrial advance had ended for the then-civilized creased, in the meantime, by 86 per cent. The avengfmstates 
world, that the future of the great industrial countries real income per capita of the population had beer ough 
multiplied by two and one-half in less than half a qfil™mthe ac 


held no such opportunities as had the preceding 50 years 
for the creation of new tools and the profitable employ- 
ment of the vast amounts of existing capital. Some new 
processes of manufacture could be expected, and these 
would act as an ameliorating influence, but the main 
task remaining was that of consolidating and utilizing 
the great technical discoveries of the 19th Century. 
The fallibility of extrapolated human judgments has 
perhaps never been more glaringly revealed than it is 
when we set the accomplishments of the last 50 years 
against these somber predictions. The economic gains of 
the United States in the first half of the 20th Century 
have exceeded those of any period in the history of our 
country and probably those of any period in the history 
of any modern industrial economy. Modes of production 
and industrial organization that were only adumbrated 
by the industrial arts of the 1890’s have been developed 
to yield extraordinary harvests of economic goods. 
It is true that we have not used our resources, our equip- 
ment, and our skills with steady maximum effectiveness, 
nor have the ends to which we have devoted our energies 
always been those that would be sought in a world of 
peace and good will. But for extended periods we have 
been able to produce goods at rates and in amounts 
exceeding any previously recorded. 

PROGRESS 


THE MAGNITUDE OF 


The over-all gains of the years 1899-1945 may be 
defined in terms of national income, corrected to take 
account of changes in the purchasing power of the dollar, 
or in terms of physical output. The former measure is 
the more comprehensive, but the two sets of records 
may be used as complementary and, in some degree, 
independent estimates. Conjointly, they indicate a four- 

1 The series utilized are the national income estimates of Simon Kuznets 
National Bureau of Economic Research) and of the U. S. Department of 


Commerce, and the produc tion indexes of the National Bureau of Fx onomic 
Research. 


Vice-presidential address delivered at Boston, Decem- 
ber 27, 1946, before Section K, AAAS. 
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tury. This is a staggering gain, when set in contrast to ty ess, | 


long periods of stagnation in human history and ;gggpurch 
slow pace of advance as men have gradually won op. nite 
trol over the forces and resources of hature. Here y{mms.15! 
such an industrial revolution as the world had pey-immat 188 
known. averes 
It is a notable fact that the gains of these years wer mthe 1 
not distributed evenly over time. From 1899 to 1914 thy vere | 
gain in real income per capita of the population was at; ent | 
rate slightly less than 2 per cent a year. During the nex one-hé 
15 years, from 1914 to 1929, the rate of advance waqgmmpur dl 
one-third again as great. The 10 years from 1929 to 1)))Mndust 
were a period of retrogression, with real national incom he c 
per head of the population actually declining. The wa jmeiency 
years from 1939 to 1945 brought an unprecedente hink 
gain, exceeding 6 per cent a year. A substantial part (evern! 
the added income was used, of course, for purposes half ot 
national defense; consumer well-being did not advanejmenhan 
at any such rate. But the figure reveals the extraordinary, An 


and in good part unsuspected, potentialities of tegen the 
industrial machine. 0 the 


extend 


FACTORS CONTRIBUTING TO PROGRESS bot oF 


What were the conditions that made possible | 
striking advance? The work input is, of course, a maj! 


Pov] 
LLO Vy if 


ith 
ithou 


factor in determining the magnitude of the nation 


output. Estimates of changes from time to time in (egg! 4s! 
total work input must take account of changes in thyggetins 
total number of persons productively employed and ge" 

‘ith h 







the average length of the working week. Relevant (aid 
are reasonably good for manufacturing and mining uel 
less accurate for agriculture, and still less satisfactom g oF 
for the wide variety of service industries. Over pontrit 
estimates based on these data indicate that the volum phese 
of work input in the United States in the decade 1919" 


was some 53 per cent greater than in the 10 years pt 


1 
hae 


ceding 1899 and declined to 44 per cent above the 4 


m indu 


in the decade 1929-38. Substantial increases in the s# Wh 
of the working force had, in the 1930’s, been in paigmying h 
hoose 


offset by material reductions in the length of the wo 



















k and by unemployment. The war years brought a 
wee c e - 


harp increase; : 
82 per cent above the average for the 1889-98 


the average for the seven vears 1939-45 
Was about 
ase. 
\ctual output had grown much more rapidly than 
ad the volume of work input, for the effectiveness of 
oductive effort had increased sharply. In manufac- 
yring, the gain in productivity between 1899 and 1945 
ppproximated 250 per cent; in agriculture, 100 per cent; 
n mining, 300 per cent. These figures relate, of course, 
») the situation at the end of the period in question. 
1, defining average conditions over the whole period we 
break up the total national income of the United 
for the 47 years from 1899 to 1945 and get a 


1aVv 
states 
ough but useful indication of the shares attributable to 
he actual labor input, at pre-existing levels of effective- 
* and to enhanced productivity. In dollars of 1929 
urchasing power, the aggregate national income of the 
ited States for these 47 years amounted to about 
3 151 billions. The labor input of these years, operating 
b+ 1889-98 levels of productivity, would have created an 
-= vate income of 1,667 billions. The increment due to 
he increased effectiveness with which our resources 
vere utilized amounted to about 1,484 billions, or 47 per 
Bent of the total. This is an impressive figure. Almost 
® half of all the goods and services that have been at 
ir disposal for consumption, for the expansion of our 
Budustrial plant, and for war purposes since the turn of 
he century came into being because of increased effi- 
ciency in the use of productive resources. We should 
think our living meager indeed if we had to relinquish 
fvernight half of the real income now at our disposal, yet 
half 


nhanced productivity. 


of all we have had since 1899 is an increment due to 


\ major factor contributing to this amazing increase 

Bn the effectiveness with which human energy is applied 
the satisfaction of material wants was, of course, the 
xtended use of improved technology. This comprehends 
Mot only the actual amount of capital equipment but 


] 


u 
uso the quality of capital equipment and the technical 


ledge that enhance productive efficiency 


ut adding to the dollar value of invested capital. 


may 
With 
n agriculture and animal husbandry new and better 
trains were developed. Techniques of factory organiza 
ion were improved. The quality of labor was raised, 
ith higher educational attainments and more general 
cquaintance with mechanical equipment. The shorten 
ng of the work week, while it reduced the work input, 
ontributed to an increase in output per hour worked. 
These various factors played their roles in the great spurt 
1 industrial efficiency that marked the last half century. 


THe Uses or Economic GAINS 


When man masters more effective methods of satis- 
ving his wants, several choices are open to him. He must 


hoose between more economic goods and more leisure. 


To the extent that he chooses more economic goods, he 
must choose between physical goods and intangible 
services, and, within the category of physical goods, 
between those that minister directly to his wants and 
instrumental goods that may swell future supplies of 
consumption goods. Finally, he may by choice or com- 
pulsion use his productive resources for the purposes of 
offensive or defensive war. 

The division of economic gains, as between voluntary 
leisure and more economic goods, may be approximated 
on the basis of changes in the length of the work week, 
account being taken of the relation of hours worked to 
man-hour productivity. The estimates relate to the in- 
crements of potential output after 1899, the base year. 
During the first 40 years of this century a constantly 
expanding portion of our potential gain in national 
output was allocated to leisure. By 1929 the part of the 
gain since 1899 so allocated amounted to some 10 per 
cent, and by the close of the next decade the figure had 
advanced to 22 per cent. This was materially reduced 
during the war, but by 1946 had increased again. Taking 
account of all economic activities, it is reasonably accu- 
rate to say that in 1946 about 15 per cent of the potential 
increment in economic goods and services was foregone, 
in order that men might work shorter hours. 

I turn now to the portion of our energy and resources 
that we chose to devote to productive purposes. Parts 
of this were wasted in war; some parts, squandered 
through involuntary idleness, never reached fruition; 
some we devoted to the direct satisfaction of our wants; 
and others we used to build up our industrial equipment 
and our homes. Here again, estimates giving the ap- 
proximate distribution of the potential fruits of our 
the 
margins of error involved. Let us first consider how the 


productive resources are useful if we recognize 
aggregate for this period was divided. 

I have cited the total national income of the 47 years, 
1899-1945. This would have been something over 6 
per cent greater had there been no unemployment in 
these years. We thus have a potential national income 
aggregate for this period of about 3,371 billions of 
dollars (of 1929 purchasing power), distributed approxi- 
mately as follows:? 

Amount 


in 1929 dollars 


9 « Distribution 
(billions) % 


For consumer goods and services 2 836 84 
Consumer materials 1,878 56 
Consumer services 958 28 

For capital formation (net) 195 6 

For war consumption 120 + 

Lost through unemployment. 220 6 
OGL... <0 Er - Dae 100 


2 These estimates and allocations are based on National product since 
1869 and National product in wartime, by Simon Kuznets (National Bureau 
Survey of current business (U. S 
Nati 


of Economic Research); Department of 


Commerce); and The economic almanac for 1946-47 yal Industrial 


Conference Board). 


??1 


~_— 


Perhaps the outstanding fact revealed by this sum- 
inary is that we lost through unemployment and war, 
together, 10 per cent of the potential real income of 
these 47 years.* Unemployment alone accounted for a 
loss equal to the combined output of any two of the 
best years we have had in the last half century, prior to 
1941; war wastes (including only actual war consump- 
tion and not those parts of governmental war expenditure 
used to feed and clothe men in the armed forces, or 
those elements that went into plants and equipment 
presumably useful for peacetime purposes) accounted 
for a loss equal to the total output of such a good year as 
1942. 

Ninety per cent of the potential real income of the 47 
years we are surveying was actually realized in goods and 
services suitable for the direct satisfaction of wants and 
the expansion of our plant and equipment (residences 
being here included with equipment), 84 per cent of the 
total going to the first use—the production of consumer 
goods and services, and 6 per cent to the second. This 
division represents a very heavy preponderance indeed 
of expenditures designed to satisfy immediate wants. 
The 6 per cent‘ devoted to capital formation falls far 
short of the corresponding average of 15 per cent for the 
30 years from 1869 to 1898. The estimates for the last 
three decades of the 19th Century are subject to a wider 
margin of error than are figures for recent years, but the 
difference far exceeds any possible margin attributable 
to errors of measurement. Two world wars and a pro- 
tracted depression cut deeply into the resources that 
would otherwise have been devoted to plant extension, 
new machines, public works, and homes. It is quite 
possible that improvements in the quality of capital 
goods would, in any case, have reduced somewhat the 
proportion of national income devoted to capital forma- 
tion, but the pronounced drop we have noted reflects the 
economic casualties of a sorely troubled period, as well 
as possible secular tendencies. 
national 


This aggregative view of the division of 


product during the past 47 vears reveals substantial 
losses due to involuntary idleness, wasteful consumption 
in war, heavy emphasis upon the satisfaction of con- 
sumer wants, and sharply reduced emphasis upon the 
extension of our industrial plant, our equipment, and 
our housing. We may better appraise some aspects of 
this division if we examine the disposition of the incre- 
ment of output attributable to advancing productivity. 

I have presented above an estimate of approximately 
1,500 billions of dollars of 1929 purchasing power as 


Potential real income here means the income that would have been 
realized had we used, productively, the labor force at our disposal. It is 
actual income plus the amount lost through unemployment and does not 
include income voluntarily foregone through shortening of working hours. 

‘ Net capital formation constituted 6.2 per cent of the aggregate real 
national income (3,151 billions, in 1929 dollars) of the period 1899-1945. 
For the 30 years, 1869-98, net capital formation averaged 15 per cent of 


real national income (see Simon Kuznets. National product since 1869). 
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the increment due to productivity gains betwee, 1% 


and 1945. To what uses did we put this extraording, ‘lt 
addition to our national output? Since producers wi a 
consumers do not themselves distinguish between su 
an increment and the basic production that would have ee 
been achieved without productivity gains, it is in, fil 
sible to give a definitive answer to this question. Hor eS 
ever, if we may assume that the maintenance of eXistiy ote 
consumption standards constitutes a first claim op 4, " , 
income of subsequent periods—an assumption that e 
is strongly warranted—we may give a reasonable answer : a 
On this assumption we obtain the following divisioy, cl 
, 
Amount Best 
Uses of incremental output due to aooene Dist 


of dollars of 1929 bution Th 


productivity gains (1899-1945) purchasing power 











For enhancement of living standards : 
(consumer uses) 1,169 79 creme 
For net additions to capital equip- Altho 
ment 195 13 Var 
For war consumption 120 . yf sul 
ywne: 


As will be seen, the elevation of living standard he f 
through greater day-by-day consumption was the pr. : 
mary use to which the gains of enhanced efficiency we 
put. The source of the extraordinary gain in livig 
standards in the United States since the turn of th 
century is to be found in greater productivity of effor 
not in an increase in the work input. The varied ne 
products and services that entered into the consumptia 
patterns of American citizens within the last few decada 
were superimposed upon the elements of earlier co 





sumption; they did not in any essential way replace 
them. Automobiles, radios, electrical appliances, an 
a diversity of other new consumer goods constitute 
in the main, additions to the components of consumptia 
of 1900. These additions came from the great increment 
of output that higher productivity made possible. B 








long-term standards this may not have been the bes 
allocation of our new resources. Some needed improve 
ments of industrial plant were not made; transportatio 


prod 
networks were not modernized; archaic condition... 
persisted in most large cities, in the face of the requitt = 
ments of the automobile age and the air age; housing ame 


was inadequate to the needs of a growing populatio 
slum clearance lagged; and educational facilities ‘eR 
behind our needs. A wiser people might have made bette! 


ister 

use of the extraordinary largesse of fortune, but th we 
was our choice. Th 
The advance in well-being over the last half centuy i, , 
was not, of course, uniform, or even in its incident a 
but there was probably no element in the economy thi! urph 
failed to register substantial gains. The division of thet UTP 
gains among producing and consuming groups canlfy ,, 
be traced in detail here, but it is possible to define soma... 
of the chief advances and some of the lags of the MM)... 
50 years. Because the record of change is an irregul! essio 
one, with variations from decade to decade in the 6H... 











: gain for different economic groups, the movements 
abe noted by periods since 1899. 

The years from 1899 to 1914 were marked by sub- 
tantial but not spectacular advances in productivity. 
‘nsumers benefited from a cumulative drop in fabrica- 
‘nal costs. Farmers, favored by steadily rising prices 
or their products, were among the immediate gainers. 
alaries and other fixed incomes lagged somewhat in 
he general price advance. Wage earners participated 
A the general forward movement but made no dif- 
erential gains. The share of rent in the national income 
eclined slightly, that of dividends increased, that of 
interest held constant. 

The next 15 years, to 1929, brought a great increase 
) industrial productivity and added a very large in- 
rrement to the stream of disposable goods and services. 
Although farmers reaped large rewards during World 
Var I, they fell behind in the 1920’s. This was a period 
{substantial gains for two main groups in the economy: 
ywnership and management, and industrial wage earners. 
‘he fruits of enhanced productivity were more narrowly 
restricted in their distribution than in the years pre- 
eding 1914; factors of production most strategically 
placed to reap the first benefits realized the greatest 
elative gains. Lower real costs were not reflected com- 
mensurately in final selling prices. It is true that pro- 
lucing and consuming groups in general improved 
their status in these years. So great were the productivity 
wains that, after allowing for the dissipations of war, 
or unsound foreign loans and for the bonanza profits 
pi speculators, a substantial surplus remained to support 
p broad advance in living standards. But the benefits 
accruing to the great body of consumers were well below 
ur economic potential. We had not learned fully to 
tilize, to the general advantage, the great new pro- 
luctive powers at our command. 

The 1930’s brought further technical improvements 
and accelerated gains in industrial efficiency, but the 
productivity increment ceased to expand and, indeed, 
‘ontracted in these years. Terms of exchange moved 
again against farmers and in favor of industrial wage 
arners. Employed workers gained materially in rewards 
er unit of time worked, but the aggregate amount 


flowing to wage earners was reduced by wide and per- 


stent unemployment. This was a decade of rich but 
inrealized potentialities. 

The record of the most recent period, dating from 
he outbreak of war in 1939, is an unfinished story. 
great surge of new output expanded the disposal 
urplus. A large portion of this was devoted to war 
Urposes; a still larger portion went to swell the stream 
' consumer goods and services. Farmers and other 
limary producers reaped the first gains; industrial 
abor followed. Real incomes declined for many pro- 
‘sional and salaried groups. The relative shares of 


ividends, interest, and rent in national income were 





reduced. The year 1946 is bringing further sharp fluctua- 
tions in the distribution of income and is reversing some 
earlier movements. The share of wages and salaries 
has fallen while that of dividends and interest has ad- 
vanced. Certain of the most recent tendencies are in the 
direction of earlier relations, but the period of observation 
is too short to support firm conclusions concerning the 
trends of postwar years. 

The history of industrial progress in the United States 
during the 20th Century is, in summary, one of great 
gains, but of gains that fell short of potentialities. It 
is a record of productive resources in part misapplied, 
with inadequate attention to the maintenance and ex- 
tension of instruments of production and the more 
durable instruments of the good life—homes, schools, 
utilities, and cities adapted to the needs of the modern 
age. There were improvements in the economic fortunes 
of all producing and consuming groups, but the advances 
were uneven and irregular. Farmers and other primary 
producers, industrial labor, salaried and _ professional! 
workers, recipients of income from property, in turn, 
moved ahead and lagged behind. If we set economic 
rewards against contributions of working time, the most 
sustained gains have been won by industrial labor. 
General living standards have risen materially, but 
gains potential in the great technical advances of the 
20th Century have been as yet inadequately realized 
by the mass of consumers. In part, the gains have been 
lost through war and unemployment; in part, they 
have gone to strategically placed groups of primary 
producers, fabricators, distributors, or wage earners. 
The one prime method of transmitting the benefits 
of industrial progress to consumers at large—prompt 
price reduction commensurate with declines in real 
costs—has not as yet been adopted as generally or 
applied as broadly as the necessities of a dynamic in- 
dustrial system require. 

Greater advances than those of the last 50 years 
impend, and a productivity increment of massive pro- 
portions is within our grasp, but this increment can be 
realized to the full only if it is widely shared. The 1920’s 
and the 1930’s—both periods of great technical im- 
provements—provide illuminating examples of pro- 
ductivity gains restricted too narrowly in their incidence. 
In widely different ways they represent paths we must 
not follow again. One lesson to be drawn from the records 
of industrial change in the United States in the 20th 
Century, with its peaks of extraordinary achievement 
and its valleys of depression, is that in a modern in- 
dustrial system diversion of the fruits of advancing pro- 
ductivity to restricted groups brings them only 
short-lived benefits and curtails the gains accruing 
to the economy at large. If we are to combine economic 
progress with a greater measure of industrial stability 
than we have yet achieved, we must learn this lesson 
and have the wit to apply it. 
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James Hopwood Jeans 
1877-1946 


In the death of Sir James Jeans on September 16, 
1946, astronomy has lost its last remaining link with the 
great masters in Newtonian tradition of the 19th Cen- 
tury: Roche, Kelvin, Poincaré, Sir George Darwin 
and Liapounoff. 

James Hopwood Jeans was born at Southport on 
September 11, 1877. His father, William Tullock Jeans 
who lived at Tulse Hill, London, was a parliamentary 
journalist. Jeans went to Merchant Taylors’ School 
from 1890 to 1896. At first he took the classical side, 
but soon found that the mathematical side suited him 
better. While at school he also developed an interest 
in experimental chemistry and had a boy’s ambition 
to be an engineer. He went to Cambridge as a scholar 
at Trinity College in 1896 and graduated as second 
Wrangler in 1900. In the following year he was elected 
both to an Isaac Newton studentship and to a fellowship 
at Trinity. 

In 1905 he was appointed to a chair of applied mathe- 
matics at Princeton University (U. S. A.) which he 
occupied until 1909. In 1910 he returned to England 
as a Stokes Lecturer in mathematics at Cambridge 
University, but he soon gave up formal teaching for 
research. In 1917 he 
brilliant essay published as Prollems of cosmogony and 


received the Adams Prize for a 


stellar dynamics. At this time he had already published 
his The dynamical theory of (1904), Theoretical 
mechanics (1906), Electricity magnetism (1908), 
and Report on radiation and the quantum theory (1914), 

He was elected a Fellow of the Royal Society in 1906, 


Gases 


and 


was awarded a Royal Medal in 1919, and served as 


secretary of the Society during 1919-29—a period of 


great Society. He was knighted in 
1928 and received the Order of Merit in 1939, Latterly, 


he had held a professorship of astronomy at the Royal 


expansion of the 


Institution. He was president of the Royal Astronomical 
Society during 1925-27 and had been awarded its Gold 


Medal in 1922. 
of the Mount Wilson Observatory, and was the recipient 


From 1923 on he was a research associate 


of honorary doctorates from several universities at 
home and abroad. 

One of Jeans’s first scientific writings was a con- 
firmation and rigorous establishment, on classical prem- 
ises, of the law governing the distribution among the 
different wave lengths of the energy radiated by a black 


body which had been stated by Lord Ravleigh in 1900. 
o ° o 5 
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The basic idea in Jeans’s proof was the establish flmmlca™S; 
of the equivalence of the electromagnetic radiation shape 
in an enclosure with a set of simple harmonic oscillators ompl 
an equivalence which forms the basis of all modem! th 
developments in the quantum theory of radiation, TOT | 
His interest in the theory of radiation and the equipar. ppos! 
tition of energy between the different degrees of freedoy ilme™” 
of a classical system in thermal equilibrium led him; vas d 
re-examine the foundations of statistical. mechanic ylind 
and gas theory; and in The dynamical theory of pay, PPO 
(1904) he developed the theory “upon as exact a mathe. hree- 
matical basis’”’ as possible. This book, which is much, ® * 
the spirit of Boltzmann’s Vorlesungen tiber Gas Theoriy prize 
found acceptance despite its severity, and its 191 adhe 
1921, and 1925 editions were read by successive genera. onnirr 
tions of physicists and mathematicians who looked | Ink 
it ‘as an oracle, sometimes difficult to fathom as is 1 
way with oracles” (S. Chapman). The 
His main love, however, was cosmogony, and mater 
probable that he will be remembered most for his Pro po 
lems of cosmogony and stellar dynamics. In any even, i ~ 
there can be no doubt that his most massive contr oe . 
tions to science lay in this field. ae 
It has long been known that a rotating incompressibk fe” * 
mass under its own gravitation assumed for small angular tal 
velocities the form of a spheroid—the “flattened orang” Hy“ 
—and that for increasing angular momentum, the ¢ he 
ade 


lipticity gradually increases. But when the equatorid 








diameter is 1.7 times the polar diameter, a new pheno! ‘a 
enon begins: the equator ceases to be circular and bulge — 
into an ellipse. At this state the configuration is cll ii the 
soidal. Poincaré discovered that these ellipsoids, shat 
there was no constraint compelling them to rema anes 
ellipsoids, developed a furrow around the long axs - 
and became “pear-shaped figures’; but he left pact 
stability of these configurations undiscussed. In 1%! _— 
Darwin convinced himself that they were stable, \ce 
Liapounoff, in a memoir published in 1905, announce! pyuid, 
the opposite result. The methods followed by Dar : . 
nto U 


and Liapounoff were very different, and a decisi0 


between their conflicting results was a matter ol g! 
At this time it occurred | 


pressit 
suffici 
cosmological importance. 


quate 
Jeans that it would be a valuable illustration of | bruder 
behavior of a rotating liquid mass if the corresponiing In the 
two-dimensional problem were fully worked out insted! Boj sep 
of the “heart-breaking actual problem of three dimet HiMforeste 
sions.” Accordingly, he considered a rotating cylin¢:t Jiabove 


constrained to remain in a cylindrical form. He showt! Hjsecona 


that, for slow rotation, the cylinder is circular, © 









| + 


esponding to the flattened spheroid in the three-dimen- 
onal problem. This is succeeded by an elliptic cylinder 
nd then by the analogue of the pear-shaped figure. 
The figures of equilibrium were traced much further 
long th so far, indeed, as to show that 





lis last sequence 
, furrow was forming which “would deepen into a neck.” 
his made it extremely probable that the pear-shaped 
Roure would end in fission into two detached masses. 
Neans, therefore, examined the stability of these pear- 
shaped cylinders. He was able to solve this problem 
ompletely, but, having successfully carried through 
| the difficult analysis, he was led by a numerical 
ror in the final step to announce a result which was the 
pposite of that which the investigation had really 
iemonstrated. It was not until 1916 that the mistake 
-as discovered by Jeans himself and the pear-shaped 
vlinder found to be always unstable. This result would 
upport Liapounoff’s result as against Darwin’s for the 
three-dimensional, pear-shaped solids. The latter problem 
sas accordingly reinvestigated by Jeans in his Adams 
Prize essay, by an entirely new method. This enabled 
jim to locate an error in Darwin’s calculation and to 
onfirm Liapounoff, thus resolving an enigma of years. 

In his cosmological investigations, Jeans did not res- 
rict himself to the incompressible liquid masses alone. 
The modifications caused by compressibility of the 
material were very fully considered. He studied a suf- 
ficient variety of models to straddle all reasonable pos- 
ibilities. He showed that, in general, the results he 
had already obtained applied without significant mod- 
fications. A series of pseudo-spheroids branches off 
into a series of pseudo-ellipsoids, and from these in turn 
unstable pear-shaped figures branch away. The numerical 


de- 


is essentially the same. Jeans, however, 


onstants are somewhat modified, but the general 
lopment 
nided a new possibility to the former theory: the mass 
has called 


may separate in a new manner which he 


equatorial break up.’’ Owing to the compressibility 
pi the material the protuberance of the equator takes 
p sharper form, and for sufficient compressibility and 
uthcient speed of rotation the figure, instead of being 
2 spheroid, becomes lenticular. If this stage is reached, 
Matter is thrown out in a continuous stream from the 
(quator, where there is now a sharp angle. 

\ccordingly we have at one extreme the incompressible 
Bijuid, which breaks up by elongating itself under excessive 
pin, the elongated figure becoming furrowed and so dividing 
into two parts. At the other extreme we have highly com 


ble matter such as the perfect gas, which never reaches 


TESS} 
Sufficient elongation, but squirts out matter all around the 
like the 
prudent balloonist throwing out ballast to avoid the bump. 


‘quator and so avoids the impending catastrophe 


In the intermediate cases it is a tussle between these two forces 
Ol separation as to which shall get into operation first and 
lorestall the other; and according as the compressibility is 
above or below a critical value the disruption occurs in the 
second way or the first (Eddington). 











In deriving astronomical consequences of these in- . 
vestigations, Jeans has been a bold speculator surveying 
the whole universe—the evolution of extragalactic neb- 
ulae, the formation of double stars by fission, and the 
origin of the solar system. Concerning the last, Jeans 
concluded that “it is probable, though by no means 
certain, that we must abandon the nebular hypothesis 
of Laplace.’”’ Instead, he pictured the formation of the 
solar system in the following terms: 


We conjecture that something like 300 million years ago 
our sun experienced an encounter of this kind, a larger star 
passing within a distance of about the sun’s diameter from 
its surface. The effect of this, we have seen, would be the ejec- 
tion of a stream of gas towards the passing star. At this epoch 
the sun is supposed to have been dark and cold, its density 
being so low that its radius was perhaps comparable with the 
present radius of Neptune’s orbit. The ejected stream of 
matter, becoming still colder by radiation, may have con- 
densed into liquid near its ends and perhaps partially also 
near its middle. Such a jet of matter would be longitudinally 
unstable, and would condense into detached nuclei which 
would ultimately form planets. The more liquid planets at 
the end of the chain would be those of smallest mass; the 
gaseous centre would form the larger planets Jupiter and 
Saturn. Owing to the orbital velocity which had been com- 
municated to these planets by the attraction of the passing 
star, they would not fall back into the sun, but would describe 
elliptic orbits, passing fairly near to the sun’s surface at their 
closest approach. As they passed relatively near to the sun, 
the same process as resulted in the formation of planets out 
of the sun may have resulted in the formation of satellites 
out of the planets. 


If, indeed, the sun could not give birth to planets without 
calling in the aid of a neighbor, a conclusion follows 
which can only be described as sensational. For, it is 
obvious that to distort the sun beyond stable limits 
and cause ejection of the planet-building material, 
the approach of the passing star must have been a close 
one—so close, in fact, that planetary systems similar 
to ours must be of rare occurrence in Nature. 

It is the usual fate of cosmological theories not to 
survive, but we should be grateful to Jeans for his bold 
speculations. As Eddington has said on the occasion of 
the award of the Gold Medal of the Royal Astronomical 
Society (1922): 


He might have retired among his mathematical models, 
where the materials behave as he ordains, and muddly old 
Nature cannot interfere. There is always an attraction to 
the 


where the premises are explicitly assigned and the conclusion 


mathematician in unimpeachable logical deduction, 


follows of a certainty. The problems of Nature are different; 
there we are given, say, half the premises and a quarter of the 
conclusions, not as fixed data but with varying degrees of 
probability. The binding chains, forged of rigorous logical 
reasoning, are needed here just as much as in the problems 
of pure mathematics; it is the anchorage at either end which 
is perilous. We are glad that Jeans has engaged on the bolder 
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adventure. When, for example, he had arrived at the insta- 
bility of the pear-shaped figure, he proceeded at once to risk 
applying it to reconstruct our views of stellar evolution, 
instead of following the secure path, and, shall we say, general- 
ising his result for a pear-shaped body of n-dimensions. But 
Jeans’ contributions to cosmogony are not to be summed up 





in snappy sentences—that the solar system was formed by 
tidal disruption, that a spectroscopic binary cannot be formed 
that star- 
streaming must be in the transverse direction, and so forth. 
How these suggestions will stand twenty years hence, we 
cannot predict. As Jeans has said: ‘‘It has not been part of 
our task to arrive at a conclusion; the time for arriving at 
conclusions in cosmogony has not yet come.”’ There are many 
who think that conclusions of this kind are a measure of the 
success of an investigator; but they make a great mistake. 
He is spinning the threads of a great synthesis; and it would 
be scarcely human, nor indeed scientific, not to cast curious 
glances at the pattern which is being formed, of which we 
can gain elusive glimpses. I will not predict how far the final 
fabric will be like that which we now seem to see through the 
eyes of our Medalist; but I will predict that in that fabric 
there are stout threads of his spinning which will not have 
to be unpicked. 


until a comparatively high density is reached, 


His later volume, Astronomy and cosmogony (1928), 
was less successful. This can be largely attributed to the 
fact that he chose to take a stand in the growing problems 
of stellar constitution which was opposed to the natural 


line of development we owe to Eddington. This was 


unfortunate, but his critical attitude was not With 
value. On the positive side we should credit hin al 
pioneer in the difficult investigations of the stability 

of gaseous stars and for first drawing attention ,, ‘ 
phenomenon of radiative viscosity. 

No account of Jeans’s life would be complete Withoy 
mention of his popular books. Their phenomena} Sale 
were equaled only by a few imaginative or religios 
works. His literary success might have been predigy 
from his treatises, the nonmathematical section; r 
which can be loved even by the layman. As EXDCKi 
tions of science, these popular books are unexcelly 
But they also include his philosophical deductions fad 
modern science, which were contentions. He emphasiz 
the part played by mathematics in science and elevatai 
the second law of thermodynamics into a position ¢j 
supreme importance. And from the fact that the mg 
important physical laws are statistical in charac 
he deduced the general indeterminism of Nature, 
tended to a form of idealism approaching that of Bish 
Berkeley, whom he admired. | 





These opinions could te 
and were, easily criticized. But as a contemporary hy 
written, ‘It should forgotten how infinite 
preferable they were to the barren scepticism into whig 
so many men of science had sunk, and how great a par! 


not be 


Jeans played in rescuing science from that moras” 
S. CHANDRASEKnit 
Yerkes Observatory, University of Chicago 





Boston Meeting Statistics 


John M. Huté 


Assistant Administrative Secretary, AAA 





The 113th meeting of the AAAS was held in Boston 
December 26-31, 1946. Ninety-nine years ago, Septem- 
ber 24, 1847, the Association of American Geologists 
and Naturalists meeting in Boston passed a resolution 
transforming itself into the American Association for 
the Promotion of Science. A committee was formed to 
draft the Constitution and Rules of Order, and at the 
first meeting of the new society, held in Philadelphia 
the following year, the name was modified to the Ameri- 
can Association for the Advancement of Science. In 1849 
the Association held its second meeting in Cambridge, 
and since that date has met in Boston six times: in 1880, 
1898, 1909, 1922, 1933, and 1946. 

During the early period of its existence the growth of 
AAAS was reflected in the size of the meetings. In the 
last two decades, however, the size of the meetings has 
leveled off while the membership curve has steepened. 
At the Boston Meeting in 1933, 2,351 persons registered 
and 1,500 papers were read. In 1946, 2,736 registered and 
1,332 papers were presented. The number of members in 
1933 was 18,553, whereas in 1946 membership had in- 
creased to 31,000. 

As the affiliated societies have grown in membership, 
several that originally met with AAAS have chosen 
to meet independently to avoid difficulties imposed by 
hotel limitations. Unfortunately, the advantage of 
meeting separately is offset to some degree by the 
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disadvantage of isolation. One of the major aims of tle 
Association is to facilitate cooperation among scientists 
AAAS maintains an active interest in the major fills 
of science through its sections, and its annual meetig 
is now the only place where integrating programs can 
developed. 

The registration for the meeting at Boston by states 
and foreign countries was as follows: Africa, 1; Alabam, 
7; Alaska, 1; Arizona, 1; Argentina, 1; Arkansas, |; 
Belgium, 2; Bermuda, 3; Brazil, 4; California, 4) 
Canada, 66; China, 2; Colorado, 9; Connecticut, Ill) 
Delaware, 7; Washington, D. C., 107; Ecuador, |; 
England, 6; Florida, 14; France, 2; Georgia, 16; Greet, 
1; Holland, 1; Hawaii, 2; Idaho, 0; Illinois, 102; Indi, 
3; Indiana, 47; Iowa, 31; Italy, 1; Java, 2; Kansas,‘ 
Kentucky, 7; Louisiana, 16; Maine, 51; Maryland, | 
Massachusetts, 728; Michigan, 68; Minnesota, # 
Mississippi, 6; Missouri, 20; Montana, 4; Nebraska, 
New Hampshire, 39; New Jersey, 108; New Mexico! 
New York, 448; North Carolina, 22; North Dakota, | 
Ohio, 94; Oklahoma, 15; Oregon, 1; Palestine, 1; Pet” 
sylvania, 131; Puerto Rico, 3; Rhode Island, 38; Siam! 
South Carolina, 7; South Dakota, 3; Tennessee, . 
Texas, 28; Utah, 5; Venezuela, 5; Vermont, 21; Virgil 
34; Washington, 3; West Virginia, 7; Wisconsin, 40; ant 
Wyoming, 11. 
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EWS 
and Notes 


Science was informed on Febru- 
ary 25 that the hearings on House 
lled Bills for a National Science Foun- 


it dation, H. R. 942, 1815, 1830, 1834, 
si will be held on March6and7. A 
rate total of 8 hours is planned for the 
» En hearing before the House Commit- 
ms ‘ee on Interstate and Foreign Com- 
te merce. This is the Committee 


_ Hele which failed to report on the science 
sh bills in the 79th Congress. The 
event is being managed by John H. 


r has Teeter. 


ALLULY 


The permanent officers of the In- 
ter-Society Committee for a Nation- 
al Science Foundation were elected 

Funanimously at the organizational 
F meeting in Washington on February 

3, The new chairman is Edmund E. 

E Day, president of Cornell University, 

(21 and Harlow Shapley, of Harvard, 
president of the AAAS, will serve as 
vice-chairman. Dael Wolfle, executive 







secretary of the American Psycho- 





logical Association, became secretarv 





treasurer of the Inter-Society group. 
Members of the Executive Committee 






addition to the three principal 





F officers are: Isaiah Bowman, president, 
f Johns Hopkins University; Ralph W. 
P Girard, University of Chicago; R. G. 






}Gustavson, University of Nebraska; 





P Henry Allan Moe, secretary general, 
John Simon Guggenheim Memorial 
Foundation; W. Albert Noyes, Jr., 
: Univers ity of Rochester; and Douglas 
M. Whitaker, Stanford University. 
The 







xecutive Committee was em- 







Dot 


p Powered to fill vacancies in event any 


Bol the 





members find it impossible to 






meeting, which began at 10 
, lasted throughout the day and 


oe . rs . 
under the leadership of Kirtley F. 
Math 







't, who was the chairman, dele- 





a 


gates discussed frankly and in great 
detail the two principal proposals for 
a National Science Foundation that 
are before Congress at the present 
time (see Science, February 14 and 
February 21). In addition to some 120 
delegates from the various constituent 
groups who were present there were 
representatives of the Joint Army- 
Navy Research Development 
Board, the President’s 
Board, the President’s Commission on 
Higher Education, U.S. Public Health 
the Office Naval 
Research. In general, all of these 


and 
Scientific 


Service, and of 
government agencies approve of a 
National Science Foundation, and a 
statement representing the War De- 


the 


approval of Gen. Aurand was particu- 


partment’s position having 
larly clear. The statement was read by 
David M. Delo, chief of the Scientific 
Manpower Branch of the Research 
and Development Division, War De- 
partment General Staff. The 
ment follows: 


state- 


(1) The War Department is specifically 
the the 
strongest possible scientific research pro- 


interested in maintenance of 
gram on a national scale. It realizes that 
only in this way can the highly trained 
personnel, the technical devices of war- 
fare, and the necessary reservoir of funda- 
mental scientific knowledge be maintained 
at a level adequate for national safety. 

(2) Since the purpose of the National 
Science Foundation is to strengthen the 
national scientific program by centering 
attention on its fundamental aspects, its 
scope, and on the training of potential 
scientists, the war Department is specifi- 
cally in favor of its establishment. 

(3) The administrative structure of a 
National Science Foundation is not a 
matter of concern to the War Department 
so long as it is effective and can accom- 
plish its mission. The War Department, 
therefore, does not favor one type of 
proposed legislation as against another 
from this point of view. 

(4) It must be pointed out, however, 
that the War Department must maintain 
during time of peace, a close contractual 
relationship with certain portions of 
industry which will allow them to mobilize 
and to expand quickly in time of national 
emergency so that our production of de 
vices and instrumentalities of warfare can 


keep pace with the demands for national 
defense. It is necessary, therefore, that our 
contracts contain provisions which are 
acceptable to industry. Hence, if any 
proposed legislation contains provisions 
which militate against the maintenance of 


this close relationship, it cannot be 
favored by the War Department. As a 
result, it is our belief that it would be 
better to ignore the provisions which 
govern patents in this proposed legislation 
so that contracts can be let in accordance 
with the contractual negotiations which 
have been utilized previously. This point 
of view was expressed during 1946 in 
reference to the bills then pending before 
the 79th Congress. 

(5) The War Department must also be 
free to let research and development con- 
tracts wherever it deems them desirable 
On the other hand, since the National 
Science Foundation will form a focal point 
for the national basic research program, 
the War Department would undoubtedly 
ask it to monitor a considerable portion of 
the basic research now being performed 
under contract in universities. It would 
also expect to utilize the advice of the 
Foundation in the placing of contracts 
and in determining proper coverage of 
the necessary fields of investigation. 

(6) It be noted that the 
demands for research devoted specifically 


must also 


to the purposes of national defense may 
vary from year to year. It is our opinion, 
therefore, that it would be a mistake to 
specifically limit the amount of defense 
research. 

(7) Insummary—(a) War Department 
research must be performed or contracted 
for from the primary view of national de- 
fense and the interests of the usingagency. 
The War Department cannot, and should 
not, attempt to subsidize fundamental re- 
search on a national basis. (b) The War 
Department must be free to maintain its 
normal contractual relationships with uni- 
versities, foundations, or industry as hith- 
erto, but would expect to work very close- 
ly and freely in the fields of fundamental 
the National 
Science Foundation. (c) The Department 


research with proposed 
unequivocally favors the establishment of 
a Foundation. It would specifically favor 
a form of legislation which would allow it 
to perform the functions and continue the 
relationships outlined above. 

Late in the afternoon Senator Elbert D. 
Thomas of Utah, who is sponsoring the 
bill S. 525, spoke informally in support 


of the bill. 








A Group of 40 high school students 
arrived in Washington, D. C., Febru- 
ary 28 for the Sixth Science Talent 
Institute, last step in the Annual 
Science Talent Search conducted an- 
nually by for the 
Westinghouse Science Scholarships. 

At a dinner bringing the Institute 
to a close March 4, one boy and one 
girl will be awarded $2,400 Westing- 
house Grand Science Scholarships; 
eight winners will be awarded $400 
Westinghouse Science Scholarships; 
and $3,000 additional in scholarships 
will be granted at the discretion of the 
judges. Vannevar Bush will address 


Science Service 


the young contestants and guests at 
the dinner to be held at the Statler 
Hotel. 


The group of young people includes 9 
girls and 31 boys, 14 to 19 years of age, 
from 32 localities in 16 states and the 
District of Columbia. They were picked 
by the judges from 16,558 contestants, of 
whom 3,197 completed their entries by 
taking a three-hour science aptitude 
examination and writing a 1,000-word 
essay on “‘My Scientific Project.” 

Scientific promise in young people has 
no discernible relation to what their 
parents do, according to a Science Service 
study of the parentage of the 40 winners 
in the current Talent Search, Numeri- 
cally, occupations of fathers are listed as: 
eight 
engineers, three lawyers, two investment 


businessmen, six teachers, three 
brokers. The following occupations are 
represented by one father each: clergy- 
man, publisher, compositor, tailor, car- 
penter, biologist, laborer,’ electrician, 
plant quarantine inspector, well driller, 
and motion-picture writer. Six of the 
winners have only one parent living, 
Science Service disclosed. Ten of the 40 
are only children, 20 have at least one 
brother or sister, and only one comes from 
a family with as many as four children. 
About 17 per cent have parents who at- 


tended college. 


About People 


Quentin B. Zielinski, formerly with 
the Agricultural Experiment 
Station, has been appointed associate 


Virginia 
professor of horticulture at Oregon State 
College, Corvallis. 

Alexander Wetmore, secretary of the 


Smithsonian Institution, has been elected 
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a foreign corresponding member of the lauded Dr. Harrison’s experimental ; 
ree shes le : : t- 
Sociedad de Ciencias Naturales La Salle sults leading to the procedure ky 


of Venezuela. 


Roy C. Thompson, recently of the 
Metallurgical Laboratory, University of 
Chicago, and Radiation Laboratory, 
University of California, has been ap- 
pointed assistant professor of chemistry 
at the University of Texas, Austin. 


David A. Saxon, formerly with the 
Radiation Laboratory, Massachusetts 
Institute of Technology, has been ap- 
pointed assistant professor of physics, at 
the University of California, Los Angeles. 


Visitors to U. S. 


Two Brazilian physicians, 
manuel Dias and F. Laranja, members 
of the Oswaldo Cruze Institute, Rio de 
Janeiro, are visiting the University of 


Em- 


Texas Medical Branch, Galveston. Drs. 
Dias and Laranja will conduct a study of 
possible cases of Chagas’ disease in Texas 
in cooperation with Ardzronny Pack- 
chanian, director of the Microbiology 
Laboratory at the Medical Branch. 


G. Fraenkel, Department of Zoology 
and Applied Entomology, Imperial Col- 
lege of Science and Technology, London, 
has been appointed special lecturer at the 
University of Minnesota for the spring 
quarter, 1947. Dr. Fraenkel will give a 
course in insect nutrition as a part of the 
graduate teaching program of the Division 


of Entomology and Economic Zoology. 


Grants and Awards 


Ross G. Harrison, Yale University, 
will receive the John J. Carty medal and 
the National 
Sciences at the annual meeting of the 


award of Academy of 
Academy in April. 

the American 
Telephone and Telegraph Company in 
honor of the late John J. Carty, member 
of the Academy, may be conferred not 


The award, made by 


oftener than once in two years “on anyone 
who in the judgment of the Academy has 
made noteworthy contributions to the 
advancement of fundamental or applied 
science in any field.”’ In addition to the 
gold medal, bestowal carries award of the 
net accumulated income since time of the 
preceding award. 

In transmitting its recommendation to 
the Academy, the Committee of Award 





OWN, ag 
tissue culture, obtained as a young mp, 


at Johns Hopkins University. The Com. 
mittee also praised Dr. Harrison’. work 
as chairman of the National Research 
Council since retirement from active 
university work in 1938, declaring that 
he combines sound judgment, sympathy 
for his fellow man, and a wide compre. 
hension of scientific problems. “4 

“Thus, Dr. Harrison has added to a 
illustrious scientific career an administra. 
tive service that in beneficience and sound 
results arouses the admiration of his oy}. 
leagues and merits one of the highes 
honors which the Academy can bestow.” 
the Committee concluded. 


Fellowships 
Yale University School of Medicine 


has announced availability of the follow. 
ing fellowships in the biological sciences: 
fellowships for research in the medica! 
sciences, including clinical medicine and 
public health, from the James Hudson 
Fund; and _ the 
Alexander Brown Coxe Memorial Felloy. 


Brown Memorial 
ships in the biological sciences, including 
medicine. Preference is given holders of 
the M.D. or Ph.D. degree, and the 
amount of awards is determined 
individual applicants. 

Application forms and additional in- 


formation may be obtained from the 
Dean, School of Medicine, Yale Uni- 
versity, 333 Cedar Street, New Haven 11, 
should be 


Connecticut. Applications 


filed prior to March 15. 


The University of Utah, Salt Lake 
City, has made available 20 research 
fellowships and the Alumni Development 
Fund four fellowships for graduate 
students during the school year 1947-48. 
These fellowships are open in any depart: 
ment of the University and will range 
from $500 to $1,000, depending on 
qualifications of the students. Appl: 
cations should be submitted to the dean 
of the Graduate School before March |. 

Other departmental fellowships and 
assistantships are available to graduate 
students in many sciences. Applications 
may be addressed to heads of the depart: 
ments. 

The Utah 
Foundation also offers two fellowships 0! 
$500 and five of $250 for research i" 
regional culture. Applications may be se" 
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F Yersity of Vermont, December 29. 


, any time to Hector Lee, director of 
a. eM) 


the Foundation. 


E.I. duPont de Nemours and Com- 
pany will award 69 postgraduate and six 
yostdoctol ; 
for the 1947-48 academic year, continuing 
fellowship plan, adopted in 1918 and 


al fellowships to 46 universities 


its 
.cjened to provide means for advanced 
OCs 


‘raining of chemists, physicists, and 


engineers. 
Each postgraduate fellowship provides 
$1,200 for a single person or $1,800 for a 
married person, and a grant of $1,000 to 
the university. Each postdoctoral fellow- 
ship carries an award of $3,000 and a 
crant of $1,500 to the university. The 
nostdoctoral fellowships, allin chemistry, 
go to Cornell University, Harvard Uni- 
versity, Massachusetts Institute of Tech- 
F nology, University of Illinois, University 
Minnesota, and University of 
Wisconsin. 
Qi the postgraduate fellowships 42 are 
n chemistry, 5 in physics, 15 in chemi- 
7 in mechanical 


fcal engineering, and 


engineering. 


The California Institute of Tech- 
nology has created the Harry Bateman 


| Research Fellowship in pure mathematics 


in honor of the late Harry Bateman, pro 


f fessor of mathematics, physics, and aero- 


nautics at the Institute. 
Candidates for the fellowship should 


shave obtained a doctorate or expect to 


receive it prior to the beginning of the 
1947-48. 
the 


promise of independent research in any 


year Appointment 


will be made on basis of shown 


if pure mathematics, and the recipi- 
ent, in addition to research, will teach one 
upper-class course in mathematics. The 
appointment will carry a stipend of $3,000 
for the academic year and, while normally 


lor one year, it may be renewed for a 


Sf { yf LT 
Application blanks may be obtained 
| trom the Dean of the Faculty, California 


Institute of Technology, Pasadena 4 


Lalliornia, and must be returned to that 


address before March 15, 1947. 


Colleges and Universities 


The University of Mainz has re 
cently been opened in the French Zone of 
German \ 
Udo Undeutsch, dozent of psychology at 
the University to H. L. Ansbacher, Uni- 
The 


, according to a letter written by 


letter states in part: “Thanks to strong 
support of the French authorities this 
university, the full name of which is 
Johannes- Gutenberg- Universitit, was 
created within the shortest time from 
literally nothing. It is housed in former 
antiaircraft barracks of the most modern 
construction which offer beautiful and 
ample quarters. Due to existing condi- 
tions many very good men could be ob- 
We have 4,000 


students selected from 10,000 applicants. 


tained for the faculty. 


The Institute of Psychology is headed by 
Albert Wellek, formerly of the University 
of Breslau.” 


The Agricultural Experiment Sta- 
tion, Utah State Agricultural College, 
Logan, Utah, is site of a new legume seed 
research station for investigation of prob- 
lems of production of alfalfa and other 
forage crop seed, established by the U. S. 
Department of Agriculture. The following 
men will work on problems connected 
Todd 
and G. E. Bohart, on pollinating insects; 
F. V. Lieberman and S. K. Snow, 
structive insects; J. W. Carlson and M. 


with legume seed production: F. E. 
on de- 


W. Pedersen, on seed production and im- 
provement problems. 


The University of Michigan has 
approved use of $42,000 from general 
funds of the Department of Engineering 
Research for construction of an illumina- 
tion laboratory on the roof of the East 
Engineering building. The new structure 
will replace present facilities in Randall 
Laboratory and provide natural light 
for study of illumination needs of schools, 


factories, and houses. 


Industrial Laboratories 


Eastman Kodak Company, Roch 
ester, New York, recently added the fol 
lowing members to its research labora- 
tory staff: James H. Richmond, Masonite 
Corporation, Laurel, Mississippi; Herman 
Purdue 


research fellow : 


Chester R. 


H. Broene, 


University; and Berry, 


Cornell University. 
Eli Lilly and Company, Indianapo- 


appointed H. W. 


mS 
cirector 


Indiana, has 


lis, 


Rhodehamel as executive and 


ne 
director in the administrative organiza- 


tion of its expanded 


Kleiderer as assistant executive 


research program. 
Following are directors of divisions: G. 
B. Walden, biochemicai; H. A. Shonle, 


organic chemistry; K. K. Chen, pharma 


cology; W. A. Jamieson, biological; R. M. 
Rice, medical; W. J. Rice, chemical 
control; F. B. Peck, associate director, 
medical division; and H. A. Dettwiler, 
assistant director, biological division, in 
charge of production. 


Distillation Products, Inc., Roch- 
ester, New York, has appointed Wilma 
Kujawski and Mei Yu Dju to its re- 
search staff. Miss Kujawski, formerly 
the 
University of Rochester, is now in charge 


librarian at Manhattan Project, 
of the research library, and Miss Dju, 
formerly on the staff of the Henry Lester 
Institute for Medical Research, Shanghai, 
is conducting fundamental research on 
vitamin E in nutrition in the Biochem- 


istry Department. 


Meetings 


The National Academy of Sciences 
hold the 
Academy Building, Washington, D. C., 
April 28, 29, and 30. 


The opening session of the business 


will its annual meeting at 


meeting, for members only, will be Mon- 
day morning, April 28, at 9:00 o’clock in 
the lecture room. Concluding session for 
transaction of business of the Academy, 
including election of new members, new 
foreign associates, president, home secre- 
tary, and two members of the council, 
will be at 9:00 o’clock, Wednesday, 
April 30. 

Scientific meetings will be held the full 
days of April 28 and 29, and a public 
lecture, for which the speaker and subject - 
are to be announced later, wil 
livered Monday evening in the audi- 
torium. Each member of the Academy 
who has a paper to offer for the scientific 
program or who wishes to introduce a 


v a nonmember should submit to 


i) 
~ 


> secretar\ s othice, 2101 Consti- 


tution Avenue, Washington, D. C., the 


full title and time of delivery, with two 
abstracts of the paper, not Jater than 


April 7. 

The annual dinner, at which President 
and Mrs. Jewett will 
guests, will be Tuesday evening, April 28, 
at the Hotel Washington. 

There are no hotel headquarters for the 


’. S. Chamber ot 


} } 
meet members and 


meeting, and since the [ 


Commerce will hold a convention of 


2.500—3,000 members during the week of 
the 


meml 
urged 


Academy meetings, bers 


are 


to write directly to hotels for 


reservations as soon as possible. 
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The Crystallographic Society will 
hold its second annual spring meeting at 
the U. S. Naval Academy, Postgraduate 
School, Annapolis, Maryland, March 19- 
21. The registration fee of $22.00 includes 
rooms for Wednesday, Thursday, and 
Friday nights and meals _ beginning 
Wednesday night. The fee is $13.00 for 
those not requiring rooms or breakfasts. 
Reservations may be made by writing 
Newton W. Buerger, Massachusetts In- 
stitute of Technology, Cambridge, Mas- 
sachusetts. 


The 21st National Colloid Sympo- 
sium, official activity of the Division of 
Colloid Chemistry, American Chemical So- 
ciety, will be held at Stanford University, 
Palo Alto, California, June 18-20. The 
program will consist of a group of papers 
on “Colloidal Electrolytes” and another 
on “General Colloid Chemistry,” accord- 
ing to J. W. Williams, chairman, Nationa! 
Colloid Symposium Committee. 


The Midwest Power Conference wil! 
be held March 31 through April 2 with 
headquarters at the Palmer House, Chi 
cago, Illinois. Sponsored by the Illinois 
Institute of Technology in cooperation 
with nine midwestern colleges and eight 
societies, it is open to all persons inter 
ested in power problems. Conference di 
rector is Stanton E. Winston, and confer 
ence secretary, Edwin R. Whitehead, both 
of the Illinois Institute of Technology. 
Mr. Whitehead is now receiving registra 
tions and reservations for luncheons and 
dinners and has available complete con 
ference programs at the Institute, 3300 
Federal Street, Chicago 16, Illinois 


Le Comité Météorologique Inter- 
nationale wil! hold its next conference 
in Washington, September, 1947, to dis 
cuss the projected Convention Méteoro- 
lovical Mondiale. 

The Pan-American Conference on 
Cartography will be held in 


Aires, in September. 


Buenos 


The International Congress on Ex- 
perimental Cytology wil! be held in 
Stockholm, July 10-16. 


The World Health Organization 
Interim Commission 
Geneva, Switzerland, March 31. 


will meet in 


The International Congress for 
Microbiology will convene in Copen 
hagen, Denmark, July 20-20. 


The Inter-American Conference on 





National Resources will meet in Wash- 
ington in May. 


Elections 


The American Standards Associa- 
tion elected Frederick R. Lack, 
president and director of Western Electric 


vice 


Company in charge of the radio division, as 
president for 1947. George H. Taber, Jr., 
executive vice-president of the Sinclair 
Refining Company, was elected vice-presi- 
dent. Mr. Lack, a member of the A.S.A. 
board of directors for the past two years, 


and vice-president during 1946, was 
nominated by the Institute of Radio 
Engineers. 

The Division of High-Polymer 


Physics of the American Physical So- 
ciety has elected Hubert M. James and 
Robert S. Spencer to the executive com 
mittee. Officers for 1947 are Lawrence A. 
Wood, chairman; Dr. James, vice-chair- 
man; W. James Lyons, secretary; and 
Dr. Spencer, treasurer. 


The New York City Branch, Society 
of American Bacteriologists, 
elected the following officers for 1947: 
William W. Browne, College of the City of 
New York, president; Thomas C. 
Vick 
Company, vice-president; Mary B. Hor 
Shetheld 
councilor to the S.A.B. The president has 
Steffen, New York 

Health, 
chairman, and Gladys L. Hobby, Morris 
L. Rakieten, Mortimer P. Starr, 


the local council. 


has 


Grubb, 


research laboratories, Chemical 


ton, Farms Company, Inc., 
appointed Gustav I. 
City Department of program 
and 


members of 





Plans have been completed at the 
National Bureau of Standards 
erection of two betatrons, enabling scien 


for 


tists there to extend research, measure 
ments, and standards development into 
the 50,000,000- 100,000,000-volt 
range. 

Two immediate problems calling for 


and 


extensive investigation are determination 
of measurement techniques and formula- 
tion of precautionary principles in use of 
the betatron for cancer treatment 

For the past 20 years the Bureau has 
played a central role in development of 
standards for X-ray dosage measurement 
and protection. The field has been covered 
thus far only up to 1,500,000 volts. For 
this purpose the Bureau now has one of 
the best-equipped X-ray laboratories in 
tye world. Because of its facilities and 





experience in the field of radioactiy;, 


well as X-rays, outside organization, 

‘S dh 
looking to the Bureau for extensi,, 
X-ray measurement activities jp; 


Q) th 






newly-opened multimillion volt range q 

Both medica] and industria! applicatig 
of high-voltage radiation will he inves 
gated. Problems of protection jy ba 


areas will be studied, and one of ¢! 





of the Bureau is to discover necessan 
thicknesses and types of constructigy , 
protective barriers that will give , 
with 


Nay. 


mum protection lowest over, 






costs. 
The Bureaualsoplans to make asystq 
atic study of nuclear transformatiy 






brought about by exposing materials, 
the X-ray beam. 





The betatron authorized by the {yy 
Congress was designed to operate yp: 
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house equipment up to 150,000,000 yo 
as it becomes available. While buildix 









designs are complete, construction has 








been started due to increased buildig 
costs since appropriation estimates we 
made. The 1947 budget request calls iy 
addition of a 100,000,000-volt betatre 


The Committee on Geophysicd 
Sciences of the Army and Navy Joi 
Research and Development Board r 
cently held its first meeting in Washi 
D. C. The Committee was esta 


lished to assist the Board in carrying 


ton, 


provisions of its charter affecting researc! 
in physics of the upper atmosphere, met: 
orology of the lower atmosphere, geoma 
netism, geology . hydrology , oceanog 
raphy, seismology, and geodesy. Memes 
of the Committee which will coordinat 
Army and Navy research and deve 
ment activities affecting these scientts 
are: Beers, chairman, 

erly of the faculty of M.I.T.; Car! 
Rossby, 


orology, University of Chicago; Chest! 


Roland 


head, Department of Met 
R. Longwell, professor of geology, \ 
University; Samuel B. Morris, genet 
manager and chief engineer, Departmet: 
of Water Power, Los Angeles 
California; Rear Adm. R. O. Giover 
hydrographer of the U. S. Navy; Cap! 
Howard B. Hutchinson, aerologist, Vite 
of Naval Research, USN; Col. B. © 
Holzman, member of the staff, Depu! 
Chief of Air Staff for 
development; and Col. D. N. 


and 


Yates 


chief, Air Weather Service. 


The U. S. Civil Service Examines 


: . hat 
Philadelphia Quartermaster Depot, % 


research ant 
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Rtaphic Laboratories, 


xtended the time of the examination for 
ten 


hemist indefinitely, rather than closing 
5 Fens hha 
I Science, january 17). Duties of the 


vary 6, as previously announced 


‘involve chemical research and 


sitions 
sano at the Philadelphia Quarter- 
raster Depot and other agencies in the 
yird Civil Service Region. Salaries 
ange from $4,902 to $7,102. Applications 
hould be submitted to the Executive 
secretary, Board of uu, & Civil Service 
i xaminers, 2800 S. 20th Street, Philadel- 
hia 45, Pennsylvania. 


Astronomers and amateurs are 
planning at least 9 expeditions to 
spserve the total solar eclipse, May 20, 
from points in South America, according 
» information received from astronomers 
‘) Brazil, Argentina, England, and New 
Vealand by Charles H. Smiley, Brown 
University. 

Six expeditions will have headquarters 
in Brazil: two from the United States, one 
rom England, one from New Zealand, 


Sand two from Brazil. Three parties will 


but of 


these will represent foreign groups. 


‘bserve from Argentina, none 


[he Brown University-Skyscrapers 
Expedition is expected to observe from 
pAraza, about 300 miles northwest of Rio 
fde Janeiro, and the National Geographic 
: Air 
Lassance and Bocayuva, about 400 
of Rio de Janeiro. The 
Prazilian groups, as well as an expedition 
Bheaded by C. B. Michie, New Zealand 


BSociety-Army Forces Expedition 
‘ \ I 


Biron 


Emiles north 


\stronomical Society, and one led by J. 
5A. Carroll, London, England, are expected 
to observe from these points. 

| An expedition under Enrique Gavioli, 
Argentine National Observatory, Cor- 


sdoba, is expected to be 50 miles north 


po! Cordoba. A group from the La Plata 


pUbservatory will locate near Corrientes 


#0 northern Argentina near Paraguay or 


sat Tostado, southeast of Corrientes. A 
sstoup representing the Asociacion Argen- 
fina ‘Amigos de la Astronomia,” under 


#3. H. Dawson, will observe the eclipse at 
Bltati, also in northern Argentina near 
eParaguay 


(Sctence Service.) 


Field Laboratories of the Oceano- 
University of 


Washington, at Friday Harbor, San Juan 


Bslands, will be reopened this summer to 
wan ; . . 

Bludents and investigators. Plans have 

een completed for construction of a new 


50) yy iden 
p+9U,000 research and laboratory building, 
#nda research vessel to replace the M. S. 


Catalyst is expected to be in operation 
this summer. 


The Warner & Swasey Observatory, 
Cleveland, Ohio, has received a gift of a 
three-inch Transit telescope from Bausch 
& Lomb Optical Company. Formerly 
housed in the company’s observatory, 
Rochester, New York, the telescope and 
recording micrometer were used to ob- 
of stars in determining 


In 
instrument will be used principally for 


serve transit 


sidereal time. its new location the 
instruction. 

Last summer Bausch & Lomb gave its 
large, equatorial telescope to the High Al- 
titude Observatory, operated jointly by 
Harvard and Colorado Universities at Cli- 
max, Colorado. 


The Ministry of Education of 
Afghanistan has openings for 31 Ameri- 
can men teachers for positions in govern- 
ment schools in Kabul, the capital, and 
Kandahar, center of Afghan history and 
Pushtu culture. Teachers, who are re- 
quired to have B.A., M.A., B.S., or M.S. 
degrees and actual classroom teach- 
ing experience, are needed to teach the fol- 
lowing subjects in English: mathematics, 
physics, chemistry, biology, geography, 
and geology. The Ministry offers three- 
year contracts and travel expenses both 
ways. Further information may be ob- 
tained from the Division of International 
Exchange of Persons, Department of State, 
Washington, D. C 


Recent Deaths 


Fred Winslow Morse, 
January 29 at his home in Amherst, 
He 


fessor at Massachusetts State College, 


81, died 


Massachusetts. was emeritus pro- 


Amherst, where he had been active in the 


Agricultural Station from 


1910 to 1935. 


Experiment 


Moses Gomberg, 81, former chairman 
of the Chemistry Department, University 
of Michigan, died February 12 in Ann 
Dr. 
credited with discovering trivalent carbon 
the 


triphenylmethane series. He also was 


Arbor, Michigan. Gomberg was 


and was noted for his work in 
credited with developing the first satis- 
factory antifreeze compound for auto- 
mobile radiators and finding important 
new solvents for automobile lacquers. 
He was past president of the American 
Chemical Society and 


president of the AAAS. 


one-time vice- 


NRC News 


The Sixth Report of the Committee 
on Marine Ecology as related to Paleon- 
tology (1945-46), recently issued, is a 
bound, mimeographed bulletin of 101 
pages, containing material presented at 
the annual meeting of the Division of 
Geology and Geography. 

The report contains an outline for a 
comprehensive Treatise on Marine Ecol- 
ogy and Paleoecology that the Committee 
will prepare with the aid of interested spe- 
cialists. Included also are eight signed 
reports. Four are annotated bibliographies 
of ecological studies that have been car- 
ried onin the Pacific area; the remainder, 
special ecologic studies. The report gives 
information on current and recently com- 
pleted activities together with a current 
bibliography and summary reviews. Re- 
quests for copies should be addressed to 
the Division of Geology and Geography, 
National Research Council, 2101 Consti- 
tution Avenue, Washington 25, D. C., 
accompanied by a remittance of $.50 
for each copy desired. 


A report of the Joint Committee on 
Forestry of the NRC and the Society of 
American Foresters, ‘‘Problems and Prog- 
ress of Forestry in the United States,”’ 
was published by the Society February 1. 
The report summarizes the history of 
American forestry, describes the extent, 
character, and condition of American 
forests, and explores the problem of drain 
by utilization and losses through fire and 
other injurious agencies. The facts con- 
cerning public ownership of forests, the 
problems of private forestry, the place of 
government activity in advancing forestry 
on private lands, and education and re- 
search in forestry are dealt with in 
separate sections. 

This report culminates two years or 
more of study by the Committee and 
especially its chairman, Henry S. Graves, 
dean emeritus, Yale School of Forestry, 
S. Forest 


Service. It fills the need for a picture of 


and formerly chief of the U. 


the present forest situation in the United 
States and for determination and interpre- 
tation of problems that are not being met 
through existing agencies. 


Make Plans for— 


American Society of Mechanical 
Engineers, spring meeting, March 2-5, 
Tulsa, Oklahoma. 


Radio Engineers, 


Institute of 


231 











national convention, March 3-6, Hotel 
Commodore, New York, New York. 


University of Pittsburgh Depart- 
ment of Psychology conference, Cur- 
rent Trends in Psychology,” March 5-6, 
Pittsburgh, Pennsylvania. 


Western Metal Congress and Expo- 
sition, fifth, March 22-27, Civic Audi- 
toriums, Oakland, California. 


American Association of Anato- 
mists, annual meeting, April'3- 5, Mount 
Royal Hotel, Montreal, Canada. 

American Geophysical Union, 28th 
annual meeting, April 28-30, National 
Museum, Washington, D. C. 


Southwestern Division, AAAS, 23rd 
annual meeting, with Colorado-W yoming 
Academy of Science, May 1-3, Colorado 
College, Colorado Springs. 

Society of American Bacteriolo- 
gists, annual meeting, May 12-16, 
Bellevue-Stratford Hotel, Philadelphia, 
Pennsylvania. 

American Association of Cereal 
Chemists, 32nd annual meeting, May 
19-23, Hotel President, Kansas City, 
Missouri. 

American Oil Chemists’ Society, 
38th annual meeting, May 20-22, New 
Orleans, Louisiana. 

American Society of Mechanical 
Engineers, oil and gas power 19th na- 
tional conference, May 21-24, Cleveland, 
Ohio. 

American Society of Mechanical 
Engineers, aviation meeting, May 26-29, 
Los Angeles, California. 

American Society of Mechanical 


Engineers, wood industries national con 
ference, June 12-13, Madison, Wisconsin. 


American Society of Mechanical 
Engineers, semiannual meeting, June 
16-19, Chicago, Illinois. 

American Society for Engineering 
Education, 55th annual meeting, June 


18-21, University of Minnesota, Min- 
neapolis. 
Chemical Society, London, cen 


July 15-17, London, 


meeting, 


England. 


tenary 


International Congress of Pure 
and Applied Chemistry, 11th annual, 
July 17-24, London, 


England. 


International Physiological Con- 
gress, 17th annual, July 21-25, Oxford, 
England. 
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COMMENTS 


by Readers 


In the Mathematical Cuneiform Texts, 
edited by O. Neugebauer and A. Sachs, 
page 35 (1945), the authors note that “we 
now have an Old-Babylonian tablet which 
answers the question to what power must 
a certain number a be raised to yield a 
given number? This problem is identical 
with finding the logarithm to the base a 
of a given number.” This remark is fol- 
the by 
problems which are identical with those 


lowed in noted volume some 
appearing in some of our modern text- 
books on elementary algebra intended for 
students who are beginning the study of 
logarithms. For instance, the problems 


prove that 4 


is the logarithm of 2 to the 
base 16 and that ? is the logarithm of 8 to 
the base 16. This involves the use of 
fractional exponents. 

Another extreme view relating to the 
same subject is quoted approvingly in 
volume 2 of the widely consulted textbook 
on the history of elementary mathematics 
by the late D. E. 


University, page 512 (1925), as follows: 


Smith of Columbia 


“The invention of logarithms came on 
| the blue. No 


the world as a bolt from 
previous work had led up to it, 


fore 
lt 


stands isolated, breaking in upon human 


shadowed it or heralded its arrival. 


thought abruptly without borrowing from 
the work of other intellects or following 
known lines of mathematical thought.” 
It should be emphasized that this state 
ment was made in 1914 in Edinburgh at 
the Tercenter ary of the publication of a 
volume on logarithms by John Napier 
(1550-1617). 

It might have been thought that 300 
years would be sufficient time to establish 
the merits of an individual as regards his 
contribution towards the development of 
such an important subject of elementary 
mathematics, but from the above it is 
clear that widely different views relating 
thereto may be held by those supposed 
to be in good positions to judge even after 
this long period of time. A striking feature 


of the difference of these views is that 


they exhibit some of the difficulties ; 
volved in the study of the histo; 
science, which has been too 
neglected during recent vears. 

It should, however, be emphasized tha 
the view noted in the second paragraph 
of this letter is in complete disaccord with 
that usually held by mathematical his 
torians notwithstanding its appearance in 
a widely consulted book in our schools 
Few subjects involve so many clear steps 
toward their modern status in the schod 
curriculum as that of logarithms. Hence 
the given quotation from the report of a 
international meeting may also serve a 
an instance of a historical statement whic: 
would naturally arouse much disagre 
ment after the facts relating thereto hav 
been carefully considered by the student 
of a class in the history of mathemat 
Such disagreement may tend to fix thes 
facts more clearly in the minds of t 
student, provided they are freel) 
(G. A. Miller, 


pressed. Universit 


Illinois. ) 


It is believed that the darkening «i 
fruits and vegetables, upon being cut and 
exposed to the air, is in part simila 
that age-old process in the soil wher 
the ferruginous silicates, sulfides 
anhydrous oxides are oxidized to the fern 
compounds to form brown and red soils 
according to Jackson B. Hester, Rivertor 


New Jersey. The iron in the fruits ane 


vegetables is originally in the forn 


ferrous compounds which do not impatts 


brown color, but upon exposure to airat 
h art 


oxidized to ferric compounds whi 
brown. The change of ferrous iron to lerl 


iron has been verified by the author 


extracting apples, horse radish, potatos 
etc., with strong acetic acid and makilt 
the test for ferrous and ferric iron. At™ 
outset the iron occurs largely in the I 


. ho ai 
rous state, but after exposure to te® 


or upon long storage it appears 1 
ferric state, thus imparting a brown ¢ 


coloration. 
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romparative Toxicity of DDT Isomers and 
golated Compounds to Mosquito 
arvae and Fish! 


JoserH M. GINSBURG 


Rutgers University Agricultural Experiment Station, 
New Brunswick, New Jersey 


' taboratory and field investigations conducted during the 
st three years have shown that DDT is highly toxic to both 
osquito larvae and fish (/). Because of its toxic effects on 
sh, the usefulness of DDT in mosquito ¢ontrol is at present 
stricted to areas where no danger of poisoning fish exists. 
he studies here described were made with the purpose of 
scertaining to what extent certain isomers and analogues of 
)DT vary in their toxic properties to fish and mosquito larvae. 
Accordingly, toxicological tests were carried out on mosquito 
arvae, Aédes aegypti, and on goldfish, Carassius auratus, with 
fro isomers and two analogues of DDT, and with DDT- 
echnical grade as follows: 


1) DDT 
ethane] 


Technical grade |Dichlorodiphenyl! trichloro- 

) p,p’'-DDT isomer [1-trichloro-2,2 - bis(p-chloro- 
phenyl)ethane} 

3) o,p'-DDT isomer |[1-trichloro-2-o-chlorophenyl-2-p- 
chlorophenylethane] 

4) DDD analogue [1-dichloro-2 , 2-bis(p-chloropheny]) - 
ethane] 

5) Methoxy (CH;-O) analogue [Di(p-methoxypheny]) - 
trichloroethane] 


[he tests on mosquito larvae were made in beakers, each 
ntaining 200 cc. of distilled water and about 50-60 fourth- 
pstar larvae of A. aegypti. One cc. or less (depending on the 
lution in parts per million desired) of ethanol containing 


arious concentrations of the toxicants was dispersed in each 


meaker, Preliminary check tests showed that such small 


mounts of ethanol alone had no effect on the larvae. Each 
pncentration was run in four replications, giving a minimum 
1200 larvae per test. At the end of 48 hours the dead and live 


mrvae were counted. During this period some of the larvae had 
bupated, and the live pupae were included with the surviving 


Brvae, 

The results, summarized in Table 1, show that the o, p’ 
DT isomer is decidedly less toxic to larvae than any one of 
¢ other four compounds tested, requiring about 2.5 ppm to 


produce 100 per cent mortality, as compared with 0.1- 


) ' - 4 
« ppm for the other compounds. In concentrations of 0.05 
pm or lower the methoxy analogue proved less toxic to 
Arvae than either the DDD analogue or DDT. No significant 


‘Journal Series paper of the New Jersey Agricultural Experiment Sta- 


difference in toxicity between technical DDT and the pure 
p,p-DDT isomer was observed in the concentration here 
tested. 

The tests on goldfish were made in glass jars, each contain- 


TABLE 1 


COMPARATIVE Toxicity oF DDT (TrecunicaL), Two DDT-Isomers, anp 
Two DDT ANALOGUES TO LARVAE OF A. aegypti 
] 


Dilution | DDT Lie ORM ede rial 
ppm) | (Technical) p, p’-DDT}|0, p’-DDT; DDD | Methoxy 


Larvae dead in 48 hours (%) 


isomer isomer analogue | analogue 
5.0 _- -- 100 --- - 
y — _— 94 —_ _— 
1.0 100 100 90 100 100 
0.5 100 100 75 100 100 
0.2 100 100 22 100 100 
0.1 100 100 6 100 88 
0.05 100 100 4 100 40 
0.025 90 92 3 81 9 
0.012 75 75 — 73 3 
0.010 35 40 — 65 —- 


Check—0.5 per cent alcohol = 3 per cent larvae dead 


ing 3 |. of water and 5 fish, 6-9 months old. About 1 cc. or less, 
as required, of ethanol solutions containing various concen- 
trations of the toxicants was stirred into jars. The highest 


TABLE 2 


CoMPARATIVE Toxiciry oF DDT (TrcunicaL), Two DDT Isomers, anp 
Two DDT ANALOGUES TO C. auratus 


| | Dead after 4 days (%) 

Dilution DDT 

ppm) | (Technical)| , ¥-DDT/o, p’-DDT| DDD | Methoxy 

isomer isomer analogue | analogue 

4.0 - 100 100 

2.0 -— - 80 100 

1.0 100 100 50 60 100 
0.5 100 100 15 25 100 
0.25 100 100 10 10 100 
0.125 40 90 —- 90 
0.0625 10 60 60 
Check—.04 per cent alcohol = 10 per cent fish dead 


amount of alcohol added to any one of the jars was 1.2 cc., 
or .04 per cent. In this manner, dilutions ranging from .06 to 
4 ppm of toxicant in water were obtained. The tests were 
repeated four times, giving a total of 20 fish per dilution. 
Observations were continued for four days without feeding. 
During this period the dead fish were removed as spon as 
they were noticed. 

The results, summarized in Table 2, show that the o,p’- 
DDT isomer and the DDD analogue are definitely less toxic 
than any one of the other three compounds, both requiring 
about 2-4 ppm to give 100 per cent mortality, as compared 


In lower con- 


with only 0.25 ppm for the other compounds. 





centrations, such as 0.06 ppm, the p,p’-DDT isomer and the 
methoxy analogue showed higher toxicity than did the tech- 
nical DDT. 

Summary. The p,p’-DDT isomer is several times as toxic 
as the 0, p’-DDT isomer to both goldfish and mosquito larvae. 
The methoxy analogue equals DDT in toxicity to fish, but is 
less toxic to mosquito larvae. On the other hand, the DDD 
analogue ranks about as high as DDT in toxicity to mosquito 
larvae, but appears to be less toxic to goldfish. 


Reference 


1. GrnsBuRG, J. M. J. econ. Eniomol., 1945, 38, 274, 494; Proc. annu. Meet. 


N. J. Mosquito Exterm. Ass., 1945, 32, 45. 


The Functions of the Intercortical 
Neurones in Sensorimotor Coordination 
and Thinking in Man! 


KARL U. Smtr 


Bureau of Industrial Psychology and 
Department of Psychology, The University of Wisconsin 


The manner in which the association pathways of the brain 
of man integrate the effects of stimulation to cause verbal and 
motor response represents a central problem of physiological 
psychology. Some aspects of this problem have been investi- 
gated experimentally by the study of individuals in whom the 
intercortical pathways were sectioned with the objective of 
controlling convulsions (/). 


METHODS 


Response times of three major types of reactions were meas- 
ured before and after section of the principal nerve bands 
which connect the two cerebral cortices: (1) simple reaction 
to visual, auditory, and tactile stimuli; (2) visual discrimina- 
tion reactions; (3) verbal reactions in free-word association, 
opposites association, and part-whole association. The dis- 
criminatory reactions studied consisted of reactions involving 
presumably uncrossed relations between the two cerebral 
hemispheres (stimulation of one hemiretina, excitation of one 
hemisphere, motor response originating in the excited hemi- 
sphere), and crossed relations between the two cerebral hemi- 
spheres (stimulation of one hemiretina, excitation of one 
the 


hemisphere). The anatomical relations which may be assumed 


hemisphere, motor response originating in unexcited 
to be concerned in these crossed and uncrossed reactions, four 
each of which were measured, are shown in Figs. 1A and 1B. 
Suitable reaction time equipment consisting of timing 
devices, manually operated keys, voice keys, and essential 
electrical circuits were devised to make the measurements. 
Six subjects were used in the principal part of the experi- 
ment. The responses of these individuals were measured pre- 
operatively and postoperatively under the best obtainable 
conditions of their health and cooperation. The operative 


‘ The present experiments were made possible by the cooperation of Dr. 
William P. Van Wagenen, who performed the neurosurgical operations, and 
by Dr. Andrew Akelaitis, who aided in some of the observations on the 
patients. 
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procedures concerned, as described in the Neurosurgeon’s no, 
taken at the time of operation, were as follows: (Subject 
complete section of the corpus callosum; (Subject 3) compl 


Left stimulus 
light presented 


Left stimulys 
light presented 








—_——- 





Right hand reacts Left hand reacts 
A B 


Fic. 1. The hypothetical difference between crossed (A) and uncros 
(B) visual discrimination reactions. (Instructions—A: respond to lett li 
with right hand and to right light with left hand; B: respond to leit ig 
with left hand and to right light with right hand.) 


section of the corpus callosum, and about one year later, x 
tion of the anterior commissure; (Subject 13) section oft 
corpus callosum except for 1 cm. at the tip of the splenium 
(Subject 16) section of the corpus callosum except for a tt 
fibers at the tip of the splenium and section of the left lim 
the fornix; (Subject 19) section of the anterior two-thirds: 
the corpus callosum and bilateral section of the limbs of 
fornix. Fig. 2 indicates the maximal and minimal extent 
the section of the corpus callosum in these subjects 


THEORY 


The extensive nerve connections between the two corti 
make up, anatomically, a major part of the total associat 
mechanism of the brain. If this mechanism consists of a 1 
work of discrete neural paths for conducting impulses relate 
to verbal activity and thinking, it seems reasonable t 
cutting the intercortical fibers would disturb numerous vet 
associations. Furthermore, one would suppose that cuttii 
these connecting fibers would disrupt specifically the cros# 
sensorimotor reactions, as described zbove, whereas the & 
crossed reactions would not necessarily be disturbed. 


RESULTS AND DISCUSSION 


The results of the experiment are given in Table 1. Colulti 
6 in the table presents the means of the differences betwet 
the preoperative and postoperative tests, and Column 7 give 
the values of the ¢-ratios for these means. 

The results show that the cortical association neurones 
necting the two sides of the brain have a significant rol 


determining direct responses to visual, auditory, and tac# 
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n’S no} imuli, each of which is more or less similarly affected by the 

q S ’ i . . =i . 
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involved and because the patterns of response were 
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24 Fic. 2. The extent to which the fibers of the corpus callosum were cu 
cer in cases with complete section (top) and in a case with the least extensive 
DI€NUM lesion (bottom). 

ra 

limb dis one of dynamic regulation rather than discrete participa- 





hirds ffm tion in the essential nerve channels of the responses. 
S Of WD 
; TABLE 1 
xten 
RESPONSE Time (HUNDREDTHS OF A SECOND) IN DIFFERENT PSYCHOLOGICAI 
REACTIONS BEFORE AND AFTER SURGICAL SECTION OF THE 
COMMISSURAL PATHWAYS 
Preop. Postop. Level Dif 
coruc Psychological reactions Ma i of u . 
, confi- J 
ociatiy M g M o dence 
f a net : ’ ‘ 
; umpile reaction time .18 |.042 .29 |.078 -11 '4.68 .O1 +61 
relate r* ’ . . . 
) Tae Visual discrimination re 
yle tha action time .38 |.074 .44 | .062 .06 (1.85 . +16 
5 vers Word association 1.62 |.372 (1.82 |.507 | .20 |1.10 “ +12 
wtil Visual discrimination 
UULue 
reaction time fun 
CTOs crossed .37 |.076 | .43 |.066 | .06 11.88 | * +16 
the wi Visual discrimination 
react time 
ed) .39 |.076 | .45 |.067 | .06 \2.17 * +15 
"Indicates a value below an acceptable level of confidence. 
‘olum r ° ° : ‘ ‘ enese +: . 
U Crossed sensorimotor reactions and verbal associations are 
etweel 
JOUWE 


shot significantly affected by the surgical section of the commis- 
7 give s1pa 


sural neurones. These are the functions which should be radi- 
Caily disrupted by lesions of the intercortical nerve bands if 


§ CON ye ere ae ° ° ° .. ine iid 
mn the cortex, in fact, functioned as an array of specific association 
ole I athw- : ° 
TOE" thways. Accordingly, the results tend to support the view 
lac that the associative mechanism of the cortex acts in terms of 





generalized patterns of excitation rather than as a system of 
specific pathways between sensory and motor centers. Such 
patterns of neural activity evidently include the subcorticak 
centers, at which level integration between the two sides of 
the brain can be made when the cortical commissural paths 
are destroyed. 

The results found for simple response times appear to ex- 
plain the persistence of inertia in patients with surgical lesions 
of the commissural pathways of the cortex. This defect in 
response time is the only well-established disturbance resulting 
from destructions of these pathways. 

A more detailed statistical treatment of the present results 
is in preparation. 


Reference 


1. VAN WAGENEN, W. P., and Herren, R. Y. Arch. Neurol. Psychiat., 1940, 
44, 740-759. 


Penicillin Site of Action 


C. J. CAVALLITO 


Sterling-Winthrop Research Institute, 
Rensselaer, New York 


In a recent article, C. S. Leonard (3) has criticized some 
views postulated by our group on the mechanisms of antibiotic 
action, particularly with reference to the action of penicillin. 

A principal fallacy in Leonard’s arguments is that he 
apparently presumes that all agents which inhibit growth of 
microorganisms by interaction with sulfhydryl groups should 
demonstrate more or less equal toxic manifestations in animals 
and should inhibit the same types of organisms. For this to be 
true, one needs to assume that there is only one type of sulf- 
hydryl-active enzyme present in all species of organisms. It 
could also require that only one type of chemical reaction 
occur between inhibitor and sulfhydryl group. 

There is evidence that many sulfhydryl enzymes occur (J) 
and that all sulfhydryl groups are not equivalent. Sulfhydry® 
groups might be expected to differ in availability and re- 
activity depending upon whether they are superficial or deep 
in a protein, and depending upon the nature of neighboring 
groups capable of adsorbing or activating an inhibitor. We 
have shown (2) that marked differences exist in reactivity of 
sulfhydryl groups toward some antibiotics, including penicillin, 
depending upon the nature of other groups (such as the amino) 
present in the vicinity of the —SH. 

The theory of antibiotic inhibition of enzyme-SH groups has 
not been postulated for all antibiotics, but only for a large 
group which has the common feature of reactivity toward one 
or more types of -SH compounds. Even in this group there may 
be members in which the—SH reaction is not the primary inhi- 
bition mechanism. Although it would be possible to classify 
antibiotics on the basis of other reactions, such as reactivity 
toward acids, alkali, or thiosulfate, our group feels that 
although the others are interesting, the most significant from a 
mechanism-ot-action standpoint are those which have a direct 
biochemical significance, such as the — SH reaction. This investi- 
gator knows of no biological system in which thiosulfate plays 
a role. 

Some of Leonard’s conclusions are puzzling. In our work, 
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not only pyocyanine but all the other antibiotics tested were 
observed for reactivity with thiols in vitro. In vivo tests (anti- 
bacterial action) were used only as an analytical tool in 
measuring disappearance of antibiotic activity. We were 
primarily interested in inactivation as a measure of chemical 
reactivity: 

The relevance of thioglycolate stimulation of penicillinase 
action or of the rapid excretion of penicillin to the mechanism 
of action of penicillin is nebulous at present and is certainly 
not evidence for or against a sulfhydryl] inhibition mechanism. 
We do not agree that thiol inactivation of penicillin cannot 
proceed in broth or other such media provided sufficient 
inactivator is used; such media may, however, require more 
inactivator. 

We agree with Leonard that it has not been proven that 
penicillin binds protein —SH groups, andit is this lack of proof 
which leads us tocall —SH inhibition by penicillin only a 
theory. This author disagrees, however, with the statement 
that penicillin needs to bind protein —SH in direct proportion 
to the number of —SH groups in proteins, since we have shown 
that some types of —SH groupsreact only sluggishly or not at 
all with penicillin. It may be this very selectivity of the -SH 
reactions which endows penicillin with specificity of inhibitory 


action. 
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Leptospiral Infection Among 
Rodents in Micronesia 


JosepH E, ALICATA 
University of Hawaii, Honolulu, T. H. 


Murine leptospirosis isa problem of public health importance 
because the causative organism, Leptospira icterohemorrhagiae, 
is capable of infecting humans and producing Weil’s disease. 
Leptospirosis is gradually gaining recognition as a common 
disease of man giving rise to, among other things, jaundice, 
muscular tenderness, or comparatively mild symptoms. It 
is believed by several workers (3, 4, 5) that this disease is by 
no means rare, and the infrequency with which it has been 
reported is probably due to failure of recognition. 

Although many surveys have been conducted on the inci- 
dence of leptospirosis in various parts of the world, notably 
Australia, Europe, India, Japan, and the continental United 
States, very little is known of the incidence of murine lepto- 
spirosis in the Pacific Islands. In recent years it has been 
shown (/, 2) that murine leptospirosis is present in the Ha- 
waiian Islands, especially in areas having high rainfall and an 
abundance of rodents. Awareness of this fact indicated the 
need for further study of this disease in other islands of the 
During July and August 1946, a preliminary survey 


Pacific. 


was conducted by the writer under the Sponsorship of 
University of Hawaii Pacific Islands Research Committee 
determine, among other things, the possible occurre 





he 


to 
NCe of 


murine leptospirosis on the island of Moen of Truk Ato}) and 


on the island of Ponape, both of the eastern Carolines Of 


22 rats trapped on Moen and 18 trapped on Ponape, 





Fic. 1. Sections of kidney of rat from Truk showing leptospirae in 
urinary tubules 


) 
«) 


the 


respectively, showed presence of leptospirae in the urinar 


tubules (Fig. 1). 


The diagnosis was based on examination of 


kidney tissues fixed in formalin and stained by the silver 


impregnation technique (2). 


first record of murine leptospirosis in any of the islands 


As far as is known to the writer, this report represents the 


Micronesia and lends support to the belief that Weil’s diseas: 


( 


curs in 


summarizing 


man in that area. 


diseases of 


man 


Mumford and Mohr 


recorded from the 


Japanese mandated islands, state that according to the 193 


Report of the League of Nations, two cases of Weil’s diseas 


occurred in 1929 among Japanese in those islands. 


mentioned the possibility that the above cases might have 


been those of “infective hepatitis,” 


and, conversely, cases 


which had been reported previously by other workers in the 


Marshalls as 


Weil’s disease. 


“catarrhal icterus”’ 


might have been cases 


Although further research studies in Micronesia are neces 


sary, the present finding points out that human leptospirosis 


is probably present in the area and more common than hereto- 


fore believed. 


The combination of high rainfall and abur- 


dance of rodents in Micronesia presents factors which are ver 


favorable to the spread of the disease. 
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Chemical Sterilization of Bacteriological 
{edia by Means of Mercuric Oxycyanide 
Band Subsequent Inactivation of the 
Mercurial by Thioglycolate 


N. Grossowicz and D. KAPLAN 


Department of Hygiene and Bacteriology, 
The Hebrew University, Jerusalem 


Sterilization of bacteriological media is accomplished by 
heat or filtration. Media containing blood, ascites, etc. cannot 
always be treated along these lines, and there remains only 
aseptic handling of these compounds, which is, however, not 
always feasible. 

We therefore tried to achieve a chemical sterilization of 
The prin iple of the method is, in 
the effect of which 


\n effect of this type was demon- 


hacteriological media. 
brief. addition of a chemical disinfectant, 


is afterwards cancelled out. 


TABLE 1 


LATE CONCENTRATION NEEDED FOR REACTIVATION OF 


Mercuric OXYCYANIDI MOC STERILIZED MEpIUM 
Neutraliz 
Jactericidal ing con- MOC: 
concentra centration | thiogly- 
ter Medium : . 
ed tion of MOC ol thiogly- colate 
no growth) colate (full ratio 
growtl 
‘ Brot 1: 100,000 1: 50,000 1:2 
urew Broth + 5 1:10, 000 1:5,000 1:2 
blood 
Broth + 1] 1:10.000 1:5,000 1:2 
blood 
ul Broth + le 1: 25.000 1:10.000 1:2.5 
erun 
Broth 1: 100,00 1: 50,000 <2 
rihe fur} ! Broth 1: 100,000 1:50.000 3s 
_—— > a's ? 2 
strated Brewer (2) and Fildes (3), who were able to neu- 


he bactericidal action of various mercurials by addition 


stances containing —SH groups. Similarly, Woods (5) 


showed that p-aminobenzoic acid antagonizes the action of 
pSullamilamide. Only bactericidal agents are suitable for 
St ition by chemical means; materials which act mainly 


\lso, not 


neutralized is suitable: for 


terlostatically do not fit the purpose. every 


liseptic whose action can be 
sublimate in bactericidal concentration is a strong 

coagulant of proteins, thus changing the chemical as well as 

the physical properties of the medium. 

he proposed method consists in treating the medium to 

sterilized with a bactericidal concentration of mercuric 

de (MOC). 


lan imate, has practically 


MOC, though a stronger bactericide 


no coagulating action on 


p“Duminoid material and does not attack metals (4). 


The procedure is as follows: The bactericidal concentration 
of the mercurial is allowed to act on the medium for at least 
24 hours at 37° C. This 
concentration varies for different media and ranges between 
1:50,000 and 1:1,000. If the container for the medium has 
not previously been sterilized, it should be stoppered with 


or any other temperature desired. 


rubber and shaken several times during the procedure to in- 
sure complete wetting of the inner surface. Reactivation 
of a portion of the medium is then performed by adding sterile 
sodium thioglycolate. The ratio of neutralizing MOC to 
sodium thioglycolate is 1:4 according to weight, z.e. 20 
molecules of thioglycolate neutralize 1 molecule of mercuric 
oxycyanide (see Table 1). After proper 
amount of thioglycolate, the reactivated medium is divided 


addition of the 


into two parts: one is left uninoculated and serves as control, 
while the other is inoculated with any organism desired. 
If sterilization and reactivation are both complete, the control 
tube remains sterile, while full growth is obtained in the inocu- 
lated tube. 

There are two shortcomings in the method proposed: (1) 
MOC, like other inorganic mercurials, sterilizes spores rather 
(/-3). Media, 
vegetative forms, become sterile at 37° C. 


heavily contaminated by 
within 6-9 hours, 
This 
method is, therefore, limited to sterilization of materials and 
(2) When 


media containing blood are exposed to the action of MOC 


slow ly even if 


whereas the destruction of spores takes several weeks. 
media containing only small numbers of spores. 
for more than 12 hours, haemolysis occurs. This can, how- 
ever, be stopped by neutralization with thioglycolate. 

The advantages of the method are: (1) MOC does not de- 
prive the medium of any essential — SH substances which could 
not be replaced by thioglycolate. In this respect the medium 
remains unchanged. The small excess of thioglycolic acid 
present after inactivation of the mercurial does not affect 
aerobic organisms, but definitely stimulates the propagation of 
The MOC- 


thioglycolate, thus obtained remains stable for at least a 


facultative anaerobes. (2 inactive complex, 


month. On the other hand, merthiolate, for example, when 
similarly treated, gives an unstable compound which releases 
the free antiseptic after 24 hours. (3) Variations as to the 
concentration, temperature, and time of exposure to the n 


~ 


eT- 
curial are easily produced according to need. 

Investigations into the mechanism of the action of mer- 
curials and quantitative relationship for various —SH sub- 
stances and different bacteria are under way and will be pub- 
lished elsewhere. 
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A Spray Mixture Useful for Thinning 
Apples After Bloom! 


A. L. KENWORTHY 


Delaware Agricultural Experiment Station, Newark 


A spray mixture consisting of polyethylene polysulfide 
(Goodrite p.e.p.s.) and a complex product formed by the re- 
action of zinc dimethyl dithiocarbamate (“‘Zimate”) with 
cyclohexylamine has been under observation for the past two 
seasons. The use of this spray mixture has resulted in a 50-60 
per cent reduction in fruit set on Delicious and Blaxtayman 
when applied 10-14 days after full bloom. The proper concen- 
tration for apples appears to be 2 pounds of polyethylene 
polysulfide and } pound of the zinc dimethy] dithiocarbamate- 
cyclohexylamine complex. Preliminary observations in 1945 
and 1946 indicate that the spray mixture will also thin peaches 
when applied near the shuck-fall period. The results to date 
are very limited but are sufficiently indicative to warrant more 
extensive field trials to determine the effect of time of applica- 
tion, concentrations, and repeat applications. 

Advantages of this spray mixture over other fruit-thinning 
sprays are its ease of mixing, noncaustic action, and lack of 
phytotoxicity. When the mixture is used throughout the scab 
season for scab control, the control is comparable to that ob- 
tained from the use of wettable sulfurs. There are indications 
that it will also aid in the control of cedar apple rust. In addi- 
tion, the polyethylene polysulfide is an excellent sticker. 


Cross-Sections of Undistorted Human Hair 


STANLEY MARION GARN 
Harvard University 


Since 1880, anthropologists have been making hair cross- 
sections in an effort to solve the mechanism of curling and 
waving, and for racial analysis and classification. Early cross- 
sections were made using the pith-block technique of the 
botanist or the embedding techniques of the histologist. The 
development of cellulose embedding led to a simplified rapid 
sectioning technique, described by Fiala (/) in 1930, and the 
rapid and useful industrial tool reported by Hardy (2) in 1935. 
The Hardy technique was modified for the anthropologist by 
Steggerda (4) in 1940. Extensive work has also been done with 
the cardboard support described by Kneberg (3) in 1935. 

However, all of these techniques required both distortion of 
the hair form and considerable stretching. The author’s study 
required sections from undistorted hair and serial sections with 
each hair identifiable in each successive section. These dual 
requirements led to the development of two techniques: the 
first, suitable for paraffin embedding; the second, a rapid 
method for producing thicker sections. 

The first method borrows and modifies Kneberg’s cardboard 
support and employs paraffin melting at 62° C. to hold the hair 
securely. After the hairs have been selected from a single lock, 

‘ Published as Miscellaneous Paper No. 20 with the approval of the 
director of the Delaware Agricultural Experiment Station. 


This work was conducted in cooperation with the B. F. Goodrich Com- 
pany. 
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washed in solvent, and the dirt removed, they are aflixed 
the support with globules of cement. It is important to fy the 
in place without distorting the wave form and also ty te 

“YaUg 


them properly. “Indexing” hairs of larger diameter anq ben 
.- € Deng 


tabili 








parallel to the human hairs are set at either side, as sh 
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Fig. 1. After soaking the finished support in xylo}, embeddiy A stus 
BBY penicil 
hen suc 
be ility 
% Cpa ™,.,..) abilit) 
— 
Fic. 1. Embedding support. 
is completed without dehydration. The paraffin block js oy Rs 
er oe odium pl 
from the hardened paraffin in the usual manner, the curyatys “ae 
of the enclosed hairs marked on the outside, and the sectinm “ol 
made. During sectioning the object carrier of the microtomm/ 
readjusted every few rotations so that the sections are perpe. | 
. . . . _ r . \ "1 St 
dicular to the hairs. Sections 15-20 y, thick cut well, Ty ts 
paraffin sections are floated on albumen-coated slides, dre} a 
and deparaffined. The large fibers at the ends of each section 
aid in location under the microscope and serve to indicat : 
sections that have been inverted or reverted during handling «4 
S| 
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ALIGNED « i} — i ae) ar. 
PARALLEL \ |) ; / MV, Sam 
~\ ' y , y ‘ 
‘ i pp ; - ther 
i or yA TYPICAL 
iy | gene CROSS 
en ae SECTION 
U~ 


. . ° Du j 
Fic. 2. Lamination technique. npurit 


bo find 

ystall 

By its constant relative position each hair can be identified pe dry 
successive sections. The optical activity of the hairs, if aw, Tabl 
can be studied in sections so made. the ¢ 
The second method is a rapid but less perfect laminatut nicill 
technique. As shown in Fig. 2, the hairs are oriented o! nd in 
cellulose acetate strip, tacked down with acetone, and covert rocedt 
with a second acetate sheet. Acetone or a suitable cement mij ~ 
dium 












be used for laminating, and moderate heat and a few pounq 
renee a . aa ltale tec 
pressure help the contact. Within 10 or 15 minutes sectionggyge’ect « 


can be made either freehand or with the aid of a jig. Again, yggeaTuin, 


sections must be perpendicular to the hairs rather than to the It a 
lamination. This technique facilitates rapid study of co the | 
section form, area, and rotation about the longitudinal a lin 
Sections should be made within a few days after laminatitym ©. 
; khibit 
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ability of Crystalline Sodium Penicillin G 


ed 
pRNARD BERK, BEULAH M. SHEPARD, and CHARLES GLASER 


E. R. Squibb & Sons, New Brunswick, New Jersey 





of solution stability of crystalline preparations 
f penicillin G indicated that pH and potency dropped rapidly 
hen such solutions (5,000 units/ml.) were stored at either 
5° or 24°C.; this behavior is in sharp contrast to the greater 


4 study 








hility ef earlier, cruder preparations. As this was probably 
UMAN 1a 7 












1AIRS 
TABLE 1 
5,000 units/ml. solution at | Solid at 
24°C.—potency losses* 100°C. 
Buffer 4 days 5 days 7 days | 6days 
nae 
: Rd pH | loss pH loss pH Zo loss 
S CU jium phosphate Py 12.7'6.95 | 98.6t 
atu ~~ bicarbonate 7.0 33.5|5.1 41.0t 
oto : dee 7.0 12.416.5 | 100.04 
a acetate 6.7 13.2|5.7 42.0t 
i borate 6.7 65.5/4.6 100.0f 
i succinate 6.6 21.2|5.8 97.2+ 
The “tartrate 6.6 50.8/4.8 100.0 
dried citrate 7.0 8.5/6.5 100.07 
ee sulfanilate 5.2 | 78.4] 4.9 7.8 
phthalate 6.1 35.1) 4.9 73.7| 4.8 1.4 
11Cate mandelate 6.1 71.0) 4.5 6.3 
ling “benzoate 5.7 60.4, 4.6 8.1 
nicotinate 6.0 27.2} 5.0 62.1) 4.8 10.4 
salicylate 5.9 | 83.4) 4.5 19.6 
sulfamate 6.0 | 85.7) 4.6 18.0 
tartrate 6.1 71.1) 4.6 23.9 
gluconate .| 6.0 81.4) 4.5 20.0 
succinate 6.4 1.4 3.3 26.2| 5.2! 16.8 


* Based on values obtained by the spectrophotometric method outlined 
y R. M. Herriott (J. biol. Chem., 1946, 164, 725-7306). 

‘Samples were dried in such a manner as to yield amorphous mixtures; 
he others are all crystalline. 





ue to the removal during the crystalline process of certain 
npurities having buffering capacity, a study was initiated 
jo find some substance which would protect the solutions of 
rystalline penicillin without detriment to the stability of 
ied it e dry powder when stored in open containers at 100°C. 
Fan lable 1 indicates the results obtained using various buffers 
) the extent of 5 per cent by weight of the crystalline sodium 
iatioofmmpenicillin co-dried to yield in some cases a crystalline mixture 
on ijmend in others an amorphous mixture, depending upon the 
vereimmprocedure employed in the drying process. 
t mat For a more detailed study we chose sodium bicarbonate, 
ounsfmm™odium acetate, sodium succinate, and sodium citrate. The 
ctiofmmellect of temperature of storage, buffer concentrations, and 
n, tigmmmearting batch material are clearly indicated in Table 2. 
to the It appears that about 5 per cent by weight of penicillin 
crosfamm the buffers studied will protect solutions of crystalline pen- 
| atsfmellin for at least 4 days at 24°C. and for at least 7 days at 
. ‘ 


atin ©. Those solutions which contain 1 per cent or less buffer 


hibit lack of stability comparable to unbuffered solutions, 
sing over 50 per cent at 24°C. in 4 days. 
When applied to plant batches, the average loss in potency! 


~ Based on 


values obtained by the iodometric method outlined by 
seph F. Alicino (md. emg. Chem. (Anal. ed. ), 1946, 18, 619). 





of solutions stored at 15°C. for 7 days for 10 unbuffered 
batches is 26 per cent, while the average loss of potency in 
these batches buffered with sodium citrate under the same 


TABLE 2 
5,000 units/ml. solution Solid at 
potency losses | 100°C. 
Conc 
“ Batch! ,- e 4 days 7 days— 
. ° > fie LYS i Lys 
Buffer “= + 7 24°C. 15°C. | 6 days 
H oY oO we 
. loss pH loss pH | % loss 
| a 
Sodium bicarbon- 1 4.5 | 7.4 9.3) 6.7 3.2| 7.2 0.6 
ate 2.25) 7.4 10.8) 5.8 9.7) 6.1 0.1 
0.90) 6.8 31.4, 4.9 6.8) 5.7 0.3 
0.43 6.4 58.9) 4.5 15.2) 4.8 aug 
Sodium acetate 1 10.0 | 6.4 3.4) 5.7 0.3! 5.9 | 5.0 
5.0 is 4.0) 5.7 5:33:79 8.3 
1.0/6.3 | 43.4] 4.7 7.455.3| 628 
0.1 6.1 76.0) 4.4 38.5) 4.8 6.0 
succinate 1 | 10.0/ 6.3) 4.2) 5.9 1.715.6| 3.5 
5.0 | 6.2 3.4) 5.4 11.3} 5.7 |} 6.0 
1.0/6.0 62.0) 4.6) 19.3) 5.3 | 7.0 
0.1/5.8) 83.0'4.6) 40.554.9) 7.1 
citrate 1 10.0 | 6.6 | +4.3) 5.7 | +1.6) 6.4 | 0.3 
| 
5.0 | 6.6 | +6.3! 5.3 2.1) 6.1 +0.1 
1.0 | 6.5} 65.1) 4.4 2.2) 5.2 | FB 
0.1 | 6.2 | 81.0) 4.4) 43.914.7]| 8.0 
| 
citrate 2 5.0/6.5] 6.2} 5.2| +2.315.9| 4.4 
3 5.0 | 6.6 | +4.0) 5.7 | 41.3) 6.1 14.6 
4 5.0 | 6.7 |+10.1) 5.6 1.3) 6.0 1.1 
5 5.8 | 6.35 13.5) 4.7 +0.3) 5.8 2.4 
6 5.0 | 6.6 aim 3.4 2.7) 6.2 15.4 


conditions of storage is only 1 per cent. 

From the results obtained it would appear that the decompo- 
sition of sodium penicillin in solution is autocatalytic and that, 
once decomposition starts, it is difficult to control. The rate 
of inactivation increases rapidly with increases in temperature. 


An Operative Approach to the 
Treatment of Schistosomiasts 
mansoni Infections 


]. LEONARD BRANDT 


School of Tropical Medicine, San Juan, P.R. 


With the finding of a new method for the simple removal of 
adult Sch. mansoni from experimentally infected animals (/), a 
series of interesting observations were made, among which were 
the following: 

(1) The use of heparin simplified the removal of the adult 
worms from the blood vessels of the experimentally infected 
animal. 

(2) The number of adult worms recovered from the portal 
vein proper was far greater in animals heparinized before 
death than in those that had not been heparinized. 

(3) A striking number of adult Sch. mansoni could be re- 
covered from the livers of animals heparinized before death, 
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as compared with animals that had not been heparinized. 

(4) It is possible to aspirate the portal vein of an heparinized 
rabbit and keep the animal alive. 

The experience gained from working out the procedure for 
the removal of adult worms served as a basis for an attempt 
at applying a similar procedure to animals as a therapeutic 
measure. Thus, a group of animals infected with Sch. mansoni 
were subjected to portal vein aspiration under operating room 
technique. Five rabbits and two monkeys were operated on by 
the author and collaborators.! All animals received intravenous 
amytal anesthesia. 

From these preliminary experiments a number of observa- 
tions have been made and therapeutic possibilities envisioned: 

(1) In monkeys with infections that closely simulate Sch. 
mansoni infections in humans, it appears entirely possible to 
aspirate the portal vein of the heparinized monkey and keep 
the animal alive. 

(2) The lighter the infection in monkeys (and the more 
closely it approximates the mild human variety), the greater 
the percentage of recovery of adult worms, as determined by 
post-mortem examination when the animal was sacrificed 
following surgery 

(3) If heparin is effective in mobilizing the adult worms and 
localizing them in the portal vein and liver, it may be possible 
first to use heparin systemically and then anthelmintics 
directly into the portal vein to produce a large concentration of 
the drug where it could have a maximum effect on the offending 


worms. 
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Radiographs With C™ 
A. V. Grosse and J. C. SNYDER 


Special Pri jects Dit ISion, 
Hi udry Laboratories, Marcus Hook, Pennsylvania 


Since the discovery of C™ (3) there has been a temptation 
to use it to siudy the distribution of any desired organic 
substance in a chemical or biological system. To do this it 
was necessary only to incorporate C" into the organic molecule 
and then prepare radiographs in the manner originally 
described by Marie Curie in her classical experiments with 
radium (J). 

Unfortunately, the radiation from C™ is one of the weakest 
known. The B-particles emitted have an energy of only 
90 kv., and the half-absorption thickness in aluminum is 
only 2.6 mg./cm.?, or 0.01 mm. In this respect these rays are 
very similar to the #-rays of actinium, which have a half- 
thickness of 2.3 mg./cm.? of aluminum and which, because 
of their weakness, have eluded detection until only recently 
(2). Thus, when C™ was available only from cyclotronic 
sources, it seemed hopeless to attempt to radiograph it. 
Now that strong sources are available from the Oak Ridge 


uranium pile, the situation has changed. 


i Dr. S. B. Beaser, Boston, Massachusetts, and Maj. Richard Upjohn 
MC), AUS. 
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Below we show some C™ radiographs obt 
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Fic. 1. Direct contact prints made from photographic film exposed ! 


barium-1-radioacetate (left) and 9-radiodibenzanthracene (right). 


capille 
As 


diben: 


in a tank, with intermittent agitation, using Eastman 
veloper DK-20. The resolving power under these conditio 
is about 60 lines/mm. 

In the first two series, shown in Fig. 1, about 30 mg 
barium-1l-radioacetate and 9-radiodibenzanthracene ct 
were placed directly in contact with the emulsion sid 
the film for varying periods of time. The specific activiles 


of these compounds were, respectively, 266,000 and 3,02 


disintegrations/minute and 1 mg. carbon. The time o! itt 
ation, weight of substance, and integrated amount o! 
ation are given in Table 1. 


By studying Fig. 1 (actually, the original films show mut! 








OMe of re contrast), We See, first of all, that even the comparatively acetate, for similar periods of time, showed no perceptible 
~~ more ¢ : ’ si 


even ik dibenzanthracene preparation gives a definite effect effect on the photographic film. 
t} wee 


omatic ter 4 hours Second, we note that the amount of blackening Encouraged by these results, we proceeded to take a 
a a e 4 . 


20° ¢ . approximately proportional to time, until we begin to radiograph of a leaf which had an extremely small activity— 
* IS p ; ~ acai . P . rr . 

| aroach saturation only 225 disintegrations/minute. The actual number of counts 

oS RP ‘ i ac 

Fe per minute in this case equaled only half of the background 


TABLE 1 (20). The leaf, obtained through the courtesy of Dr. Guthrie, 
Barium-1-radioacetate 9-Radiodibenzanthracent of the National Institute of Health, Washington, D. C., was 
Ba(O-C¥O-CH 3). (CooHis grown in an atmosphere containing C’O,. This was exposed 
No. of iad meas to the film for 20 days. The radiograph showed that the dis- 

‘ Ota otal : : bps Pinte ‘ ‘ : 
ons ¥ Wt. No.of pio. yy | Wt, No.of tribution of C™ is very even throughout the body of the cells, 
os 7) | ofC | disinte-| (yrs.) | (me of C | disinte as one would expect, and very little, if any, is found in the 

ns. még. mg grations = ws mg grations as On xX] :s - ec, a . 

Xx 1077 x 107 capillaries. 

In our most recent experiments, Eastman ‘No-Screen 

4 A 1.0 a7 Ss 5. ae 8.3 1.0 28.8 27.3 2.0 . a” . . ‘ = 
: ee rs rE" ; 9 elt ae +4 X-Ray Film” was found to be about five times as sensitive 
: 17 27.8 23 146 66 8.8 | 27.3 33 to C™ radiation as the Eastman “Super XX” used in the above 
18 33.6 6.32 84168 26.8 25.4 77 experiments. The exposure times may consequently be reduced 
g 34 ) 7 73 6 & Ss j *° - . : ee - -T- - -- P 
t.4 | 6.47 | 1,730 | 401 ‘ 49-4.) 18 to one-fifth of the time using this film. The film affords the 

6S 30.0) 5.64 5,820 $27 8.8 7.3 21 oy ene ° . ° e ° ° 
ossibility of measuring the penetrating power of a radiation, 

i ~ £ 

; since it is covered by photographic emulsion on both sides. 
Having thus established the effect and the approximate The weak radiation of C'™ produces an impression on only 


amount of time and activity required, we proceeded to — one side. This can readily be seen by observing the film by 
determine the distribution of sodium acetate solution in a reflected light. A second radiograph may therefore be made 
small sweet-potato leaf as it was soaked up through its stem. on the same film, with an element of more penetrating radi- 


The stem of the leaf was placed for 4 days in a 0.4 per cent  ation—for instance, P®. 





Fic. 2. Direct contact prints made from photographic film exposed to sweet-potato leaf containing C™. 





aqueous sodium-1-radioacetate solution with a specific activity We believe that these results definitely show that present- 


t 


| 266,000 disintegrations/minute and 1 mg. C. At the end day films are highly sensitive to C' radiation and indicate 


mu 


— 


{that period the total C™ activity of the leaf corresponded the possibilities of the radiographic technique with C™ for 
to 7,250 disintegrations/minute. Film exposures made for various biological and chemical studies. 


11, 21,42, and 166 hours are shown in Fig. 2 (left to right). Ref 

; } . . . . ererences 

Even the first exposure, corresponding to only 2 microcurie ‘a 

minutes, shows the distribution of C™ in the large and small 1. CurreE, Mme. Pierre. Radioactivité. Paris: Hermann et Cie, 1935. Pp 
341-343; Plates XX, XXI, and XXII. 

: ; 2. Hutt, D. E., Lipsy, W. F., and Latiwer, W. M. J. Amer. chem. Soc., 

As expected, blank experiments on ordinary barium acetate, 1935. 57. 1649. 


capillaries very distinctly. 


dibenzanthracene, and a leaf containing ordinary sodium 3. Rupen, S., and Kamen, M.D. Physiol. Rev., 1941, 59, 349. 

















Book Reviews 








Early ambulation and related procedures in surgical 
management. Daniel J. Leithauser. Springfield, IIL: 
Charles C. Thomas, 1946. Pp. xi + 232. (Illustrated.) $4.50. 


{t has long been recognized that the period of disability 
following an abdominal operation is largely proportionate 
to the period of time the patient is immobilized in bed. The 
author presents experimental and especially clinical evidence 
based on 2,047 personal cases to show that nearly all patients, 
after even very serious surgical procedures, may be made to 
leave their beds daily, beginning a few hours after the oper- 
ation, with a more rapid, safe, and comfortable convalescence 
than if prolonged immobilization had been used. This opinion 
is reinforced by many quotations from the literature which 
emphasize the growing modern tendency toward shorter 
periods of bed rest after operation. Definite rest periods are 
balanced by periods of activity, for which the author describes 
graduated bed exercises as well as the particular preoperative 
and postoperative treatment he personally uses. 

Sound evidence has been accumulated that serious post- 
operative respiratory, circulatory, and gastrointestinal compli- 
cations may be prevented or controlled by activities such 
as those described by the author. For example, in the author’s 
series of over 2,000 cases there was no instance of pulmonary 
embolism. Important aids which are detailed are the use of 
anatomic muscle-splitting incisions, delicacy in handling 
tissues, and the security and lack of irritation in wound 
closure by the use of buried sutures of stainless steel wire. 
While surgeons often will use their own rather than the special 
technical procedures preferred by the author, and may hesitate 
to employ early ambulation for patients with circulatory 
failure and diffuse septic peritonitis, they will be repaid by 
reading this very complete discussion of early postoperative 
ambulation and an associated operative technic with pre- 
and postoperative treatment. 

W. WAYNE BaBcock 
3401 North Broad Street, Philadel phia 
Functional anatomy of the mammal. W. James Leach. New 

York-London: McGraw-Hill, 1946. Pp. viii + 231. (Illus- 

trated.) $2.50. 


‘ 


This book was written to “supplement courses in human 
anatomy (and physiology); to serve as the mammalian portion 
of courses in comparative vertebrate anatomy; or to be used in 
courses principally concerned with general mammalian 
features.” 

The first few pages are devoted to general anatomical con- 
siderations, for the human as well as the cat. Then follows a 
description of the conventional vertebrate systems: skeletal, 
muscular, alimentary, respiratory, vascular, urogenital, and 
mervous. A chapter on superficial dissection of the cat is 
interposed between the chapters on the skeletal and muscular 
systems, and a survey of internal anatomy precedes the ali- 
mentary system. The text ends with chapters on the special 
sensory apparatus and the endocrine organs. The functional 


aspects of the organs and systems are referred to throughout. 


242 





An appendix gives some brief suggestions for Preserving |g} 
i 
ratory material. 






The text is sufficiently illustrated with noncolored diagry 
ay ams 


' are featurey 
in bold type as they are introduced. A check list of muse 
with | 


and figures. The names of structures and processes 







lollows each 
Main blood 
vessels and the cranial nerves is included. At interya) 


indicated, 
muscle group. A useful tabular summary of the 


pronunciation and derivation 


y : : NS) pro. 
vocative problems of a correlative nature are Suggested {, 

; Lom) . 10f 
solution. 


Typographical errors are at a minimum, very fey incon 
¢ AICO. 

sistencies occur between labels of diagrams and names sed; 
4 ii 

the text, and vague statements that tend to confuse 


, 
rot 
tdiner 





than clarify are not numerous. 
All in all, this book should be very useful as a supplement, 


| 
i 






text. 

KENNETH L, Dry 
Duke University School of Medicine, 
Durham, North Carolina 
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Davis, H.S. Care and diseases of trout. (U.S. Dept. of Interior 
Research Rep. No. 12.) Washington, D.C.: Government 
Printing Office, 1946. Pp. 98. (Illustrated.) $.35. 

DiekeE, G. H. Lad ybeetles of the genus Epilachna (sens. lat.) in 
Asia, Europe, and Australia. (Smithsonian Miscellaneous 
Collections, Vol. 106, No. 15.) Washington, D.C.: Smith 
sonian Institution, 1947. Pp. iii + 183. (Illustrated. 

Du Novy, Lecomte. Human destiny. New York-London- 
Toronto: Longmans, Green, 1947. Pp. xix + 289. $3.50. 
HAMMOND, JOHN, ef al. The artificial insemination of cattle. 
Cambridge, Engl.: W. Hetier & Sons, Ltd., 1947. Pp. 61 

(Illustrated.) 

Hoe, Paut G. /ntroduction to mathematical statistics. New 
York: John Wiley; London: Chapman & Hall, 1947. Pp.x+ 
258. (Illustrated.) $2.50. 

Hunt, H. Physical chemistry. New York: Thomas Y. Crowell 
1947, Pp. x + 610. (Illustrated.) $4.75. 

JouHNSON, FrepERICK. (Ed.) Man in northeastern Nori 
America. (Papers of the Robert S. Peabody Foundation for 
Archaeology, Vol. 3.) Andover, Mass.: Robert S. Peabody 
Foundation for Archaeology, 1946. Pp. xi + 347. (lilus 
trated.) 

KLYNE, WILLIAM, Practical chemistry for medical studenls. 
Baltimore: Williams & Wilkins, 1946. Pp. xvi + 4%. 


(Illustrated.) $6.00. Thre 
LUNDBERG, GEORGE A. Can science save us? New York Hark 
London-Toronto: Longmans, Green, 1947. Pp. 122. $173 Dael 
cloth; $1.00, paper. The. 
MartTIN, Pau S., Quimpy, Georce [., and Cottier, Donald a Ir 
- 


Indians before Columbus: twenty thousand years of North 
American history revealed by archeology. Chicago: Univ. 
Chicago Press, 1947. Pp. xxiii + 582. (Illustrated.) $6.00. 
MILLIKAN, R. A. Electrons (+ and —), protons, photon’ 
neutrons, mesotrons, and cosmic rays. (Rev. ed.) Chicago: 
Univ. Chicago Press, 1947. Pp. x + 642. (Illustrated.) $6.) 





